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Preface 
 
Writing this research-project has been a great challenge, and a big experience involving a 3 months 
stay in Malaysia. One of the main challenges have been to write the research-project in a language 
that is not our own. Although our English has been developing throughout this year, it is still not 
perfect, which we request the reader to be tolerant about. 
 
Another big challenge has been to write to a target group outside Denmark. As the research-project 
came along, we found that a target group in Denmark would involve an extensive introduction to 
Malaysia, and how the society and the regulatory system works in this very different context. 
Because of this, but also because we felt we were able to contribute to a current discussion in 
Malaysia, we decided to change our target group. Instead we chose the target group to be all the 
people we had interviewed and with whom we had discussed our findings and future prospects for 
our field of research. This led us to take out all irrelevant information, regarding this target group. 
Therefore this research-project is written to those, presently working with environmental 
management in Malaysia and specifically to those working with the Langat River in the Hulu 
Langat District. 
 
We hope that this research-project will illuminate some of the unclear elements in the Malaysian 
regulatory system, which we have found is a ”jungle” even for people working in this field every 
day! Our findings might be very far from realistic in the present political climate, but nevertheless 
we feel that we have contributed to an ongoing debate for the future water supply in Malaysia. We 
feel that we have shown, which actions that need to be taken if the policy-goals, presently 
formulated at the federal level, actually should become reality.  
 
We would like to thank our wonderful supervisors in Malaysia: Professor Zuriati Zakaria and Dr. 
Maimon Abdullah. Thank you for your supervision and your many contacts. 
We would also like to thank our Danish supervisors Jens Stærdahl and Henning Schroll for 
professional advice. 
Furthermore would we like to thank all the people in Malaysia who was willing to talk with us, and 
give us useful information indispensable for our research. 
Last but not least we would like to thank Martin, Lasse, Steffen and Steen for support and patience 
when we were very far away. 
 
 
 
Abstract 
 
The starting point of this study is the Malaysian Water Vision’s focus on Integrated Water Resource 
Management as a way forward to improve the water management, and to ensure future water supply 
in a sustainable manner. The purpose of the study is an evaluation of the changes needed of the 
present management in order to implement the Malaysian Water Vision’s main objective of 
Integrated Water Resource Management, and to obtain an environmental quality of class II in a 
river. A limited stretch of the Langat River has been chosen as a case study. This stretch has been 
analysed for pollution sources, and a stakeholder analysis of the users of the river has been 
conducted, to reveal where and possibly why, the regulation is failing. Concurrent with this 
analysis, an institutional analysis has been performed in order to detect the present problems in the 
river water management, and to be able to suggest what should occur in order to manage the river 
holistically as stated in the Integrated Water Resource Management concept. 
 
It is concluded that the environmental quality of Langat River deteriorates from class II to IV along 
the chosen stretch. It is further concluded that in order to obtain Integrated Water Resource 
Management, major structural changes in the present water management system have to occur. 
Including the establishment of Selangor Waters Management Authority as the main co-ordinating 
body and the set-up of a Langat River Basin Management Committee with participation of all 
relevant agencies responsible for river management. Within this committee an overall plan for land 
use and management should be drafted based on the carrying capacity of the ecosystem. It is further 
concluded which actions are needed, in connection with the different activities influencing the river, 
so that class II is obtained in Langat River. The main findings are reduction in point and non-point 
sources through introduction and adoptions of appropriate technologies, more effective and efficient 
wastewater treatment, and enforcement of the existing legislation and the planned land use plan. 
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 2
1 Introduction 
 
Malaysia gained independence from Great Britain in 1957 and ever since the country has been 
struggling to achieve economic growth, equal to the growth experienced in the developed countries, 
and for the same level of wealth as have been seen in the industrialised part of the world. In that 
sense Malaysia is not different from any other developing country, striving towards the same 
development goal with economic growth as the most essential parameter. But, in comparison to many 
of the other developing countries Malaysia has actually succeeded in achieving a very rapid 
economic growth.  
As it is known from experience in the developed world, economic growth can cause damage to the 
environment, because growth increases pollution and the destruction of nature. This relationship, has 
in recent years, been a major subject of studies, and there is no doubt about this connection any 
longer. This correlation is not surprising. An increased industrial activity, increased population and 
growth of the per capita income puts more pressure on natural resources. Especially when the 
increase in per capita income is due to industry [Vincent and Ali, 1997].  
 
All human activities can be described as a relationship between socio-economic conditions and the 
surrounding environment. Consequently any development will necessarily involve a transformation 
of this relationship. A rapid economic development has an impact on the stability of the ecological 
systems and the result is a new political consensus, constituting that societies can no longer operate if 
economy and ecology are not integrated. Without political will to integrate these two factors the 
concept of sustainable development is not operative. If the economy has priority above the 
environment, the demand for natural resources will exceed nature’s capacity to provide them. A 
developing country can end in a vicious circle where they often feel that they have no other choice 
than to continue resource depletion and ecological destruction [Colby, 1990]. Malaysia is, like many 
other developing countries, caught in the dilemma between protecting its environment and at the 
same time protecting and enhancing the economy [Sham, 1999]. This is because the natural resources 
and the ecological services are decreasing and then the economic practise must incorporate them. 
Actually resource depletion is often felt more severely than pollution effects. The “command and 
control” approach where “optimal pollution levels” is defined, is also common in developing 
countries. This approach is a short-term economic acceptance, and therefore more politics than 
maintenance of ecosystems, which means that in the long term this approach is not in favour of the 
environment, but in favour of the industries and their economy. The reason why most developing 
countries have been slow to implement new environmental strategies and regulations is that the costs 
seem to be enormous, and because it is perceived as unfair to restrict their development potential. 
The combination of resource depletion, pollution, growth of the population, energy costs, destruction 
of land etc. can create economic and social conditions in developing countries that are even worse 
than before they started the development process. These conditions can even threat the possibility for 
further economic growth. The subject of environmental management, and its integration with 
development is therefore a major challenge for many governments [Colby, 1990].      
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In the last 20 years, Malaysia has gone through an economic transition away from agriculture and 
primary production, towards an urban and industrial economic base. The increasing urban migration 
has resulted in more than half of Malaysia’s population being located in urban areas. This socio-
economic change has brought pressure to the environment and the institutions and mechanisms 
established to manage the environment. The environmental issues are therefore a mixture of 
problems related to the natural resource depletion and exploitation, and the lack of environmental 
management [DANCED/EPU, 2001; Sham, 1999]. 
Malaysia has since the beginning of the economic growth period been aware of the need to protect 
and conserve the environment. The first laws from the twentieth century aimed very specifically at 
conservation of certain resources, such as the Waters Act of 1920 and the Land Conservation Act of 
1960. The first time the legislation got a more overall perspective was in 1974 when the 
Environmental Quality Act (EQA) was launched. In this Act nature is seen as a more independent 
whole – as an ecosystem that needs to be protected [Bankoff and Elston, 1994; Sham, 1999].  
The concept of protecting the environment as a part of the development planning process, was given 
prominence by the government for the first time in the Third Malaysia Plan (1976-1980). In the Third 
Plan it was emphasised that the objectives of development and environmental conservation should be 
kept in balance. Nevertheless it was not until the Sixth Malaysia Plan (1991-1995) that serious efforts 
to balance environmental and economic goals in the national development planning process were 
undertaken. This approach was taken further in the Seventh Malaysia Plan (1996-2000), which links 
the policy objective of integrating environmental considerations with the economic and development 
planning process to the continued sustainability of the economic growth of the country. The Eighth 
Malaysia Plan (2001-2005) stresses the need to address environmental and resource management 
issues in an integrated and holistic matter. The Department of Environment (DOE), has in this plan, 
been entrusted with the assignment of initiating an action programme for the improvement of water 
quality of selected rivers. The desired goal of the River Quality Improvement Programme is a clean 
and safe water supply, enhancement of fishing activities and increased use of rivers as amenities, 
especially for recreation [DOE, 2001; Jamaluddin, 1997; Sham, 1999]. Presently, Malaysia is striving 
towards becoming a fully developed nation by 2020, an aim stated in the Vision 2020. One of the 
greatest challenges in the future will be balancing this goal with environmental conservation and 
sustainable development [Sham, 1999]. 
 
Water has been the main vehicle for the economic development in Malaysia, and it has frequently 
been described as the binding force, fuel or basic infrastructure for development [Abdullah and 
Jusoh, 1997; Azhar, 2000; Tan, 1999]. Water has gained ever-increasing importance as one of the 
natural resources that should be conserved and used wisely, since the development activities have 
changed the water situation for the country from one of relative abundance, to one of scarcity 
[Malaysia’s Water Vision: The Way Forward, 2001]. Earlier water was regarded as an infinite 
resource, but lately this has changed, because water has become increasingly more difficult and 
expensive to extract. This previously easily available resource is being depleted, causing the costs of 
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development to rise with time. The surface water from streams and rivers contribute to approximately 
98% of the raw water for public water supply, therefore the availability and quality of the water is of 
an enormous importance, both for the ecosystems and for human consumption [Abdullah and Josoh, 
1997; Azhar, 2000; Sham, 1999; Tan, 1999]. Malaysia’s freshwater resources include rivers, lakes, 
marshes and wetlands. These ecosystems are of great importance for the conservation of biodiversity. 
The quality and quantity of freshwater is threatened by domestic, industrial and agro-pollution, 
siltation, removal of riverine and floodplain forests, canalisation of river courses, dam construction, 
over-harvesting of fishery resources and over-extraction of freshwater. There are more than 150 river 
systems in Malaysia, but many of them are polluted, negatively impacting their natural values 
[DANCED/EPU, 2001; Azhar, 2000]. Rapid industrial and infrastructural development has 
contributed to increased organic and inorganic pollution of rivers. Excessive pollution of urban river 
stretches and garbage dumping has lead rivers to become channels for waste, and urban rivers are 
increasingly silted because upstream erosion and urban floods are a growing problem. Furthermore 
poor management of solid and hazardous waste leads to pollution of water, land and air and imposes 
a health risk.  
 
As mentioned, Malaysia began very early to monitor the environmental quality, and acknowledged at 
a very early state the importance of protecting the environment. Nevertheless, the environmental 
condition is still very poor. While Malaysia has the most comprehensive legislation of all developing 
countries, which in many ways are comparable to the legislation in the developing world, the 
implementation is still not impressive [Jamaluddin, 1997; Sham, 1997]. This is not an unusual 
phenomenon. Many countries, developed as well as developing, have an impressive environmental 
policy, with many sweeping goals, but very seldom does reality reflect the visionary policy. In order 
to find the missing link between policy-goals, legislation and reality, there are very strong reasons for 
paying attention to implementation, because it is through implementation that the political visions 
become reality – or not [Glachant, 2001].  
 
Many analyses of implementation have revealed that it is not easy to implement political decisions. 
The reasons for this are plentiful; Firstly there is “symbol-politics”, which are political goals, never 
meant to be realised. Goals or statements that are only meant to be symbols, or to signal that there are 
some kind of willingness in this country to do something about the environmental issues. This can be 
the case in many countries, for instance also in Malaysia, which sets economic growth very high, but 
still needs to signal that some kind of environmental awareness exists [Winter, 2001]. Secondly – or 
as a consequence of symbol-politics – the political goals can be very unclear, the legislation can be 
vague or contradictory and reflect the complexity of the policy-making process [Glachant, 2001]. 
Governments in developing countries often decide upon policy-goals and strategies in an attempt of 
pleasing their citizens' wishes and therefore the goals can be ideological, but totally impossible to 
implement under the given circumstances [Grindle, 1980; Lazin 1999]. 
Lack of implementation of policies can be the reason behind the non-compliance between the goals 
in the environmental legislation and the actual environmental condition. It is important to recognise 
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how important the implementation process is, and that it is the process on which success or failure of 
a policy depends. In that case it is also important to consider that there might be conflicting interests 
between politicians and stakeholders, and that every stakeholder from the “top” to the very “bottom”, 
may have very different interests in the output. This is considered as an important reason for faulty 
implementation: the impossibility for policy-makers to control the “street-level” bureaucrats in 
charge of practical implementation in the field [Glachant, 2001; Gouldson and Murphy, 1998; Lazin, 
1999; Winter, 2001]. Another problem for the implementation process can be the constitutional 
division of power between the federal, the state and the local level that underpins the processes by 
which the natural resources in Malaysia are managed. Responsibilities for water, land, agriculture, 
forestry and wildlife are dispersed between the federal ministries and various state level agencies. 
The institutional framework for environmental planning and management is therefore complex and 
overlapping. Objectives of the system are determined by government policies and local level 
implementation, resulting in limited focus from the governmental level on the implementation of 
policies. There is no overall responsible body concerning planning related to water resources. The 
principles are instead integrated in the general planning system. [Johar, 2000; Sham, 1999] 
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1.1 Field of research and research question 
The rapid development experienced in Malaysia, on its way to fully developed nation status, has 
inflicted the environment in many ways causing both pollution and resource depletion. This is no 
surprise, since Malaysia’s growth and development has been based on its rich natural resource base, 
the renewable and the non-renewable [Sham, 1999]. The water resources are generally perceived as 
being renewable resources, but in recent time it have been realised that the water resources can reach 
a point of no return. This means that if the carrying capacity of the water bodies is transcended 
prolonged or continuously it may not be possible to reverse the condition [Azhar, 2000]. In Malaysia 
almost all the water supply originate from the rivers, furthermore the rivers contain sensitive and rare 
ecosystems of considerable ecological importance. The interdependence of human beings and the 
environment has been realised and proved many times. Nevertheless, there still exist a tendency to 
separate the two entities, and to ignore the humans’ true dependence on the environment. It is often 
first when it is too late and when human health is threatened, due to human inflicted impact on the 
environment, that this interdependence is realised. [Aziz and Adnan, 2001; Adnan and Nordin, 2001].  
 
After the 1998 water crisis in Selangor, a need for a change in the behavioural practises, that had 
inflicted this impact, became obvious. Malaysia’s present water situation is characterised by a water 
demand that cannot be sustained in many years to come, because of resource limits and an increased 
pollution. Furthermore are floods and droughts becoming more and more frequent events [Tan, 
1999]. From initiative of the Department of Irrigation and Drainage (DID) the World Water Vision 
was adapted to the Malaysian arena and the Malaysian Water Vision arose. The Malaysian Water 
Vision is not an official policy, but a comprehensive and broadly accepted document. Furthermore 
are some of the formulations from the Water Vision adopted in the Eighth Malaysia Plan.  
 
The Water Vision states another way to manage the water resource in order to get from where 
Malaysia is today, to where the country needs to be in the future in order to meet future water 
demands and ensure sustainable use of water. The goals and objectives of the Malaysian Water 
Vision should be achieved through Integrated Water Resource Management (IWRM). This includes a 
more integrated and holistic management with starting point in the carrying capacity of the 
ecosystem, all future development should be kept within this capacity, while protecting and restoring 
the environment [Malaysia’s Water Vision: The Way Forward, 2001]. 
 
Gaps in the implementation process and gaps and overlaps in the institutional framework can make 
the process of implementing the Malaysian Water Vision difficult. Therefore Malaysia faces a 
challenging task of implementing the progressive Water Vision, and at the same time striving 
towards the goal of becoming a fully developed country by the year of 2020. 
 
Our overall objective with this research-project is to examine how the Malaysian Water Vision can 
be implemented successfully. Focus will be on the implementation and operationalisation of IWRM, 
which is the main instrument envisaged to reach the objective in the Malaysian Water Vision. In 
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addition, it will be investigated, which actions that are necessary, if the rivers should achieve an 
environmental condition of class II, according to DOE’s river water quality classification system. 
It is necessary to investigate the present water management, and the constraints and obstacles 
connected to this, to ensure a successful implementation of the Water Vision. Consequently a case 
study on a limited stretch of the Langat River will be performed. The stretch is analysed for pollution 
sources, and a stakeholder analysis of the users of the river is conducted to uncover if the regulation 
is failing and if this is the case, why it is failing. Furthermore an institutional analysis is performed 
with the aim of discovering the present problems in the river water management, and enable us to 
suggest what could be done in order implement the Water Vision on the Langat River Basin.  
 
Based on the above listed objectives and considerations our research question is as follows: 
 
• What is the present environmental condition in the Langat River, and which changes to the 
present water management are necessary to ensure a successful implementation of the Malaysian 
Water Vision’s objective of Integrated Water Resource Management and an environmental 
quality of class II in the case of the Langat River in the Hulu Langat District? 
 
With successful is meant success in order to achieve the goals stated in the Water Vision of IWRM 
and class II. 
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2 Methodology 
 
In the following, the methods applied in this research-project will be outlined. The methods used for 
obtaining data, performing interviews, composing the stakeholder analysis, and the barriers we have 
met and their impact on our research-project will be covered.  
Firstly, we will explain our objective and which part of the implementation of the Water Vision we 
will focus on. Secondly, we will state the reasons why we had to go to Malaysia to conduct this 
research-project, and the delimitations we have made. Thirdly, we will give a detailed description of 
the individual steps taken in our study and the methods used. Lastly, we will describe and explain the 
purpose of the different chapters in our research-project.  
 
2.1 Our objective and focus 
When starting on the process of making this research-project we had a quite different perspective on 
what it should revolve around. We wished to investigate the present regulation and standards 
regarding river water quality in Malaysia, and examine the barriers and problems connected to the 
implementation of the regulation to reach these standards. However, when we arrived in Malaysia, 
we realised that there were no water quality standards the rivers have to comply with. We therefore 
decided to change our focus in correspondence with what was possible and interesting for us to do. 
We read the Malaysian Water Vision 2025 shortly after arriving in Malaysia and found it most 
interesting and inspiring, because the goals described in the Vision and the framework for action to 
reach these goals are very comprehensive, and have taken many aspects into consideration. 
Furthermore we find the Water Vision’s main objective of “adequate and safe water for all, 
(including the environment)” [Malaysia’s Water Vision: The Way Forward, 2001, pp. 25] quite 
ambitious but also very desirable. To obtain “adequate and safe water for all” is a quite 
understandable goal in a country experiencing a high and continuously growth both in economy and 
in population and which at the same time has problems with the quantity and quality of their water 
resources. Because the aspect of environment generally not has a history of being prioritised in 
developing countries, we found a vision that also includes considerations towards the environment to 
be interesting, and we decided to examine the possibilities of obtaining such ambitious goals in 
Malaysia. 
 
Our starting point is therefore the Water Vision and what it describes as being the main issues, 
initiatives and challenges to reach the objective of the Vision (see chapter 5). One of the main 
objectives with the Vision is to manage the river basins integrated and holistically, and thereby to 
obtain a high environmental quality in the rivers. The Water Vision is not describing the goals for the 
environmental quality in term of standards or the like, instead it uses phrases like a high and good 
environmental quality, which we have decided to define as class II in accordance with the river 
classification system used by DOE (see chapter 4). Since the Water Vision is a quite comprehensive 
document we have chosen to focus on the main objective: the implementation and operationalisation 
of Integrated Water Resource Management (IWRM), and how it will be possible to obtain an 
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environmental quality of class II. As stated earlier, we have chosen a stretch of a river as our case, to 
examine the present condition of the river, which problems and obstacles there are likely to occur and 
which initiatives and actions there should be considered to prevent these problems when 
implementing the Vision.  
 
The Malaysian Water Vision is not an official policy, but a Vision broadly accepted in the federal 
institutional system. Even though implementation research usually revolves around investigations of 
existing and official policies, our research-project focuses on the implementation of this Vision. The 
reasons are that we perceive the Water Vision as the optimal way forward towards a more integrated 
management system, and we also see the goals of IWRM and reaching class II to be in close 
correlation with official policy-goals stated in the Eighth Malaysia Plan. In addition there have been 
made many studies concerning the problems with the existing management system. But instead of 
following that perspective we wish to extend our study to a more positive approach of investigating 
how the system can be made better to benefit all stakeholders in the water sector. 
 
Based on the above considerations, we decided to investigate what the present environmental 
condition is in the Langat River, and which new initiatives and changes to the present water 
management could ensure a successful implementation of the Malaysian Water Vision 2025 in the 
case of the Langat River Basin in the Hulu Langat District. 
 
2.1.1 Target group 
The target group of this research-project is people working with environmental management in 
Malaysia. The reason behind this choice is that we feel that we can contribute with an overall view on 
the water management issue, the legislation, the involved institutions and the regulation. The 
legislation and institutional framework related to water management is not transparent, and some of 
the people working with the issue do not have this overall view. It is our impression that the situation 
is the same in the whole environmental management arena, and we think that also people involved in 
other environmental management issues could use this research to gain an overview of the complex 
system. Furthermore it is our hope that the research-project could be beneficial in the quest of having 
the Water Vision acknowledged as official policy, and be used as a tool when trying to grasp, what 
this would mean for the management system. 
We have chosen this target group, because it gives us the opportunity to deal exclusively and very 
thoroughly with aspects directly related to the field of research. 
 
2.2 Our aim with conducting this research-project in Malaysia 
To be able to undertake this research-project it was necessary for us to go to Malaysia and encounter 
the present situation first hand. We are looking at possibilities for a future implementation of the 
Water Vision, and we would not have been able to conduct a study like this from Denmark, only 
based on information from literature. Our presence in Malaysia was necessary for an investigation of 
the Langat River Basin and interviews with the stakeholders involved. We had to do field research, 
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map present activities in the river basin, and contact stakeholders both on “the ground” and on the 
institutional level, to be able to detect the present problems and obstacles, and to give suggestions for 
changes and improvements in the future.  
 
2.3 Delimitation 
We have made some delimitations in our research, which are of outmost importance for the results. 
In the following these will be explained, to provide an overview of what exactly is the scope of this 
research, and how the results can be used. 
 
2.3.1 Malaysia 
This research-project is wholly and only dealing with aspects in Malaysia and the Malaysian context. 
Even though we are of another nationality, the scope of the research-project is not to provide a 
comparison, but to cover the Malaysian river water management arena. It is very important for us, not 
to be in the role of the know-it-all European, when investigating the situation in Malaysia. Instead we 
are investigating how the Malaysian system is, and how it can be improved. Nevertheless, we cannot 
exclude that our experiences and backgrounds may have had some impact on the development of the 
conclusive recommendations.  
 
2.3.2 Politics and economics  
The Malaysian political system and the society in general are focusing on continued economical 
development, and presently the Vision 2020 goal is given great emphasis. Consequently 
environmental management initiatives are generally negotiated in accordance to how the economy 
will be affected. To include economical analyses in our recommendations for implementation of the 
Malaysian Water Vision, is beyond the scope of this research-project. Our conclusions are only based 
on changes of the present water management and new initiatives, which are necessary to implement 
the Water Vision. That is why we are not able to present a completely realistic approach in 
accordance to the given economical and political context. We wanted to show that to obtain what is 
actually written and said in many political statements and policies, a long-term process is needed, 
requiring drastic changes and a totally different mind-set. It requires a change of priorities, and a 
change in the preoccupation with economic growth as the most important parameter of well-being, 
towards an integration of economy and environment, and a recognition of the two being of equal 
importance, while keeping all activities within the limitations of nature.  
 
2.3.3 The Water Vision 
The Water Vision is, as mentioned earlier, a comprehensive document describing everything, which, 
in the Malaysian Water Partnerships' (MWP) opinion, has to be changed to ensure safe and adequate 
water for all. However, due to both the time perspective and the resources available in this research-
project - we do not have unlimited time or resources to spend - it is not possible to include all aspects. 
Therefore we have decided to focus on the part of the Water Vision that deals with IWRM. The 
reason for this delimitation is that the Water Vision mentions that IWRM is the main vehicle for 
 11
obtaining the objective of the Vision [Malaysia’s Water Vision: The Way Forward, 2001]. 
Furthermore IWRM is seen as a key planning and management tool in many countries [Murrray, 
2002]. The Water Vision also lists the four main challenges in the Vision [Malaysia’s Water Vision: 
The Way Forward, 2001]. The second of these are moving towards Integrated River Basin 
Management (IRBM), which in reality is IWRM on river basin level. In our opinion the only way to 
manage the water resources efficiently and effectively and to move towards adequate, safe and 
affordable water services is through IWRM and thereby IRBM. Consequently, we feel that by 
covering the aspect of IWRM we indirectly are covering many of the other aspects of the Water 
Vision.  
 
In connection with IWRM we focus on the quality of the river, since it is one of the main issues 
described in the Water Vision’s Water Scenario for 2025 (see chapter 5). In addition we consider a 
good environmental quality in the rivers as being the be-all and end-all for reaching the rest of the 
objective. In our opinion it is impossible to achieve water for people, food and rural development and 
economic development in the future if the water resources are not protected first. Otherwise the 
development will not be sustainable. If the rivers not are in a somewhat proper condition, it will 
become very expensive, and maybe impossible to clean them up to a level where the water is usable 
for human activities. It is also mentioned in the Water Vision that “River water quality and pollution 
needs urgently attention since 98% of the total water used originates from rivers. Consequently 
almost all of the investments in water related infrastructure depend on reasonable river water quality” 
[Malaysia’s Water Vision: The Way Forward, 2001, pp. 34]. This illustrates that also the creators of 
the water vision perceive a high quality of the rivers as an important and essential parameter for 
reaching the objective of the Water Vision. Concerning the concepts “good environmental quality” 
and “high environmental quality” mentioned in the Water Vision as we have chosen to define as 
Class II. We have chosen to do so even though the classification system under DOE is not 
considering ecosystem health, but only are user-oriented. However, we have to make our definitions 
in the framework of the Malaysian river management system. Furthermore Class II is a goal DOE 
have set for the Langat River and for many of the other rivers they are trying to improve in their 
River Water Quality Improvement Programme.  
 
2.3.4 Criteria for choosing the Langat River 
Working with river water management in Malaysia is a choice to work with a big area covering more 
than 150 river systems. We had furthermore planned to evaluate data on the river and to conduct a 
stakeholder analysis consisting of several interviews, which require a great deal of both time and 
work. Therefore we delimited the research-project to deal with only one river basin and moreover, 
only a selected stretch of the river has been examined carefully. By doing so, we try to avoid the risk 
of being too shallow in our analysis. Instead we have a more specific area, which we can examine 
more deeply and carefully.  
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As our case river we have chosen the Langat River, which is situated in the State of Selangor, the 
State of Negeri Sembilan and Putrajaya Federal Territory. The Langat River Basin is part of a highly 
developed area with many activities typical of an industrialised society. All these activities have an 
influence on the river's condition. The Langat River Basin is actually the second most developed in 
Malaysia, only the Klang River Basin is more developed [Zakaria, 2001]. This is one of the reasons 
why we have chosen the Langat River. The Langat River is also quite typical for rivers in Malaysia, 
with many industries and agricultural activities along its banks. Much sewage effluent is also 
returning to the river from the densely populated area surrounding the river and much water is being 
drawn from the river for drinking water purposes [Mohamed and Siwar, 2001; Zakaria, 2001].  
  
Another reason for choosing the Langat River is that there have been conducted several 
environmental analyses on it earlier, and there are therefore already available data. Furthermore the 
Langat River is one of the rivers that the DOE have started out with in their River Water Quality 
Improvement Programme. In the Eighth Malaysia Plan this programme is mentioned to include 26 
rivers [p.c. Norhayati, 2003].  
 
2.3.5 Criteria for choosing the stretch of river 
The stretch of the Langat River we have chosen for thorough investigation is from the Langat Dam to 
the area around Bangi. Along this stretch a change in river water quality from class II to V is 
detectable, and this decline in water quality is the main reason for our choice. Along the stretch there 
is a substantial concentration of industry, households and several water treatment plants, and sewage 
treatment plants are also located in this part of the basin. This stretch of the river is situated in the 
Hulu Langat District in the State of Selangor.  
 
Selangor is a highly industrialised area, with an expanding population and substantial industrial 
activities [DOE, 2001]. The Vision 2020 is a developing strategy for Malaysia to reach fully 
developed status in line with other industrialised and developed countries in the year 2020 [Mohamed 
and Nordin, 1999]. It is therefore expected that the features, which characterise Selangor, will 
become common for many other states in the years to come. Consequently it is essential that an 
implementation strategy takes future development and connected pressure on the environment into 
account. This is our intention with selecting a highly developed State. Our goal with the investigation 
is to examine the possible sources to the decline in water quality and to identify why it is happening; 
Is it the stakeholders’ lack of compliance with effluent standards? Lack of enforcement from the 
authorities? And how will it be possible to change this trend through Integrated Water Resource 
Management? 
 
The State of Selangor introduced the Selangor Waters Management Authority Enactment (SWMAE) 
in 1999, which in the area of water protection is a comprehensive legislation that tries to fill out the 
gaps between all the existing legislation. Through this Enactment, the Selangor Waters Management 
Authority (SWMA) was established with the aim to implement IWRM at river basin level. In the 
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Water Vision it is planned to set up similar state authorities as the SWMA in all the states [p.c. 
Sharif, 2003].  
Since our objective is to investigate how and through which means the Water Vision can be 
implemented most successfully, we find it very useful that the state wherein our case river is 
positioned, already is trying to carry out some of the initiatives stated in the Vision. 
 
During our stay in Malaysia we were students at the University of Kebangsaan Malaysia (UKM) and 
we stayed in Kuala Lumpur. Consequently it was a criteria for us that our case river should be in 
reasonable distance from us and the university, so that it would be possible for us to go on site visits 
and to perform interviews with the users of the river. 
 
This research-project has first and foremost produced information on issues connected to the Langat 
River Basin in the Hulu Langat District. But based on our considerations when choosing Langat 
River in the State of Selangor and the stretch situated in the highly developed Hulu Langat District, 
we assume that we can generalise the results to a greater extent. 
 
2.4 Literature study 
We have performed a literature study with the aim of gathering all relevant information about 
Malaysia’s management system and furthermore provide us with the theories used in the research-
project.  
In the beginning of our search at the library of Roskilde University Centre (RUC) we were not 
particularly specific. We needed a broad introduction to the country, its history, development, 
politics, economics etc. We also used the Internet to gather information and searched a great deal on 
Malaysian web pages continuously through the whole process. It was actually through our continuous 
search on the Internet that we tumbled across the Malaysian Water Vision 2025.  
We also visited Nordic Institute for Asian Studies (NIAS) because they have an entire library with 
readings concerning Asia and furthermore have access to web portals concerning this area. We have 
also used the Royal Library, Centre for Development Studies (CUF) and Denmark’s Statistics. 
Based on this we wrote working papers to each other inside the group to provide us with a basic 
understanding of Malaysia in general. Later we became more specific and searched for information in 
connection with the environmental regulation in general and more specifically the regulation 
concerning river water and the environmental condition of the rivers in Malaysia. 
When we arrived in Malaysia we continued our literature search. We have gathered literature through 
interviews, where we either were given copies of relevant material, or told what to look for. We have 
also used the Main Library and the Law Library at UKM. This has provided us with much material 
we could not have found in Denmark. Unfortunately there was nearly no possibility to loan books at 
the Malaysian libraries, so we had to establish a quick overview of what was relevant and then copy. 
The same was the case at the DOE library where it is only allowed to copy by writing the information 
by hand, which is a time-consuming task.  
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We have gathered literature concerning theories on planning, regulation and implementation, 
stakeholder analysis and interview techniques. This literature is mainly used as necessary background 
knowledge in the process of writing the research-project. For instance this knowledge has proved 
itself helpful in unveiling which aspects should be considered when identifying the stakeholders and 
composing and conducting the interviews.  
 
The literature study is the basis for the introduction, Implementation, Water in Malaysia, The Water 
Vision, Water related laws and Water related agencies and institutions. Furthermore part of the 
chapter on the Langat River is based on articles and studies concerning the river, and different 
literature is also used continuously in the analysis. 
 
2.4.1 Implementation theory 
The literature study is the background for the chapter on implementation theory present in this 
research-project. This chapter is essential since it describes the instrument we use to answer our 
research question. At first the theories on implementation are used for analysing the Malaysian Water 
Vision and putting it into the perspective of the terminology of this study. In the summaries following 
each chapter, we try to relate the content of the chapter to the theories on implementation. Later we 
use the theories in our analysis as the main vehicle for answering the research question and getting to 
the conclusion. Our research in general and the stakeholder analysis in particular, has provided us 
with answers as to what problems and main obstacles there are with respect to the present 
management. To go from an understanding of what the present constraints are to an understanding of 
what has to be changed in the future, the implementation chapter is the instrument. The 
implementation theories have provided us with the frame for the analysis, so that we can come to a 
conclusion as to what should be changed to implement the Malaysian Water Vision.  
 
2.5 The field study 
The field study is divided into several parts; the research leading to the identification of the stretch of 
the Langat River we have worked with, and the stakeholder analysis of the institutional level and the 
users of the river. We have conducted interviews as part of the stakeholder analysis, a description of 
the interview technique is provided in the end of this paragraph. 
 
2.5.1 The research on the Langat River Basin 
The research on the Langat River Basin is a part of the research-project that has only been possible to 
conduct in Malaysia. Through an interview with Mr. Mohamed, Institute for Environment and 
Development (LESTARI), UKM, we learnt how the quality of water changed from the upstream to 
the downstream part of Langat River. Mr. Mohamed suggested that we should investigate a specific 
stretch of the river, which he thought would be interesting for us and in accordance with the criteria 
we had set up for our case study. Based on his recommendations we selected the part from Langat 
Dam to Bangi, where a change in water quality is detectable, for further investigation. 
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We also went on two site visits to see the Langat River and its surroundings first hand. This was very 
interesting because it was obvious how the water quality changed. The site visits also gave us the 
opportunity to see how wastewater from restaurants were discharged directly into the rivers, how 
construction sites were placed close to the river and so on (see Appendix 1). 
 
Furthermore, many of the interviews, we have conducted, provided us with information about the 
Langat River Basin e.g. water quality, drainage and flooding problems, and land use changes. This 
information has been of considerable importance for our research. 
 
Data 
During our interview with Mrs. Norhayati, DOE, we were informed that we could contact Mr. 
Mohammed Norli from DOE, and that he would be able to provide us with data concerning the river 
water quality of the Langat River. We contacted him and received data for the three years 2000-2002, 
concerning many different parameters for the stretch of Langat River we are working with (see 
Appendix 2). In chapter 8 a thorough presentation and possible explanations for the river’s condition 
based on these parameters can be found. The explanations are derived from articles and studies made 
by Malaysian researchers, and it is therefore their opinion and understanding of the single parameters 
influence on the river that are presented. 
 
We have chosen to present the individual parameters, which are included in the calculation of the 
Water Quality Index (WQI) (see Appendix 3 and 4) graphical. In addition the calculated WQI are 
presented as an illustration of the character of the changes of the river water quality along Langat 
River.  
Through an examination of which of the parameters that changed considerably along the path of the 
Langat River, we have been able to detect the main monitored pollution parameters, and sources, e.g. 
industry effluent, agriculture, households, sewage effluent, developments and lack in flow, due to too 
much water being drawn. This examination has helped us identifying the major polluters among the 
stakeholders of the river and thereby the persons we wished to involve in our stakeholder analysis of 
the users of the river. 
 
In short, this part of our investigation helped us both to select a stretch of the river for further 
investigation, to identify both the river water quality along the stretch and the major environmental 
polluters, and to select the participants for part of our stakeholder analysis. 
 
2.5.2 Stakeholder analysis 
The final impact from the legislation is extremely dependent of the implementation process. The 
success of the implementation process depends on the stakeholders at all levels from the top-
politicians, formulating the policy, to the target group on the “ground”. One of the most important 
reasons to faulty implementation is that one or more of the involved stakeholders have an incitement 
to act in a way that impede the realisation of the goals. Another reason is the stakeholders’ lack of 
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capacity, both human and economic, to participate in the implementation process [Gouldson and 
Murphy, 1998].  
 
The Water Vision describes the main issues and challenges for the Malaysian water sector to reach 
the objective of the Vision. Many of the necessary actions need to be taken on the institutional level. 
The reason for this is that many of the present problems in the river water management are closely 
connected to the comprehensive division in responsibilities existing between federal, state and local 
level, but also between the different agencies on each level. That there exists no national policy 
regarding water resources, which gathers all the fragmented parts that are stated in all the different 
laws, is also a problem that needs to be handled in the future. 
 
Our overall aim with conducting a stakeholder analysis is to identify which initiatives and actions 
that are necessary to implement the policy-goals stated in the Water Vision 2025. To do this it is 
necessary to understand the stakeholders’ actions, reactions, requirements, wishes and strategies. 
Furthermore it is important to understand how the stakeholders are influenced by the different 
environmental regulations.  
We have through both a literature study and through interviews conducted an investigation of the 
institutional level, in order to discover what the main problems are with managing the Langat River. 
We have examined which actions there are taken, and needs to be taken on the institutional level; 
federal, state and local level to reach the Water Vision. What is planned and what is seen as the main 
obstacles to come. Furthermore we have examined some of the users and polluters of Langat River to 
see how they respond to the regulation and enforcement and which constraints that needs to be 
addressed in the future. 
 
There is no general way of conducting a stakeholder analysis. The different situations require a 
different approach, so we have first and foremost based the strategy for our analysis on what we wish 
to unveil, and what we consider as being crucial to our research. In addition our method for the 
stakeholder analysis is based on a joint lecture by Associate Professor Søren Lund and Associate 
Professor Jan Andersen, Department of Environment, Technology and Social Studies, RUC and a 
text by Holm and Pedersen (1997).  
 
The first step is to identify the stakeholders. Who have interests in the river and what role do they 
possess in connection with the management, use and the pollution of the river?  
 
The second step is to try to unveil the stakeholders’ mutual relations and positions, aspects as social 
structure and organisation, authorities and resources, political system and power, views, interests and 
strategies are important to understand [Holm and Pedersen, 1997; p.c. Lund and Andersen, 2002]. By 
this we wish to understand the stakeholders’ different positions in the institutional system and in 
society in connection with the public, other agencies, the government etc. Are there specific 
conditions connected to some of the stakeholders? Are some of the agencies more powerful than 
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others? In the case of the users of the river, do economically important stakeholders have the 
regulation forced so strictly upon them as others with less economic importance? Do the stakeholders 
have adequate resources to enforce or comply with the regulation? These are just some of the aspects 
we wish to uncover. 
 
The third step is closely connected to the second, and involves an investigation of how the 
stakeholders are influenced by the different environmental regulations and their opinion of the 
regulation. - Do they consider the regulation sufficient, necessary or appropriate? In the case of the 
regulators, do they feel they have the necessary power or resources to enforce the regulation? Do they 
have any say in the formulation of the regulation? Are the social impacts for the regulated beyond 
computation etc. [Holm and Pedersen, 1997; p.c. Lund and Andersen, 2002]. 
 
The methods used in the stakeholder analysis depend on the different steps in the analysis. 
In the identification of the stakeholders we used different literature to identify who the main 
stakeholders are on the institutional level, and thereby possess important roles in the water 
management system, and who the most important stakeholders are on the level of the target group. 
We also consulted our supervisors, and furthermore, throughout the time in Malaysia, we 
continuously discovered new stakeholders and aspects that needed to be considered through the 
interviews.  
For the second step we have also gained some knowledge through literature, but our interviews also 
helped us to discover the division of power, importance etc. We investigated the different 
institutions’ field of responsibility and the institutions’ stated objectives in connection with the 
environment, and the correspondence between these and their actions. Furthermore through the 
interviews we tried to unveil the mutual relations and positions. The third step has also been based on 
interviews with the stakeholders.  
 
The Malaysian cultural setting is different from our own, the society is generally less open, and it can 
have a great impact on one’s future carrier, if a person is too critical, or unveils aspects of the 
Malaysian system, which are considered as being negative. From the beginning, we have been aware 
that all the interviewees might not be completely open and honest towards us. This can be inflicted of 
the circumstances surrounding us as foreigners coming from an aiding country to do research. Some 
of the stakeholders may have wished to present us the best possible picture of Malaysia, and to show 
that there are no problems in the area they are involved in. However, we feel that by having included 
so many stakeholders from many different positions, we have been able to see through the veil, and 
discover the real situation. We do realise that because our field of study covers a massive area, from 
the top political level to the local level all the way to the users of the river, all the different 
stakeholders act on completely different grounds. They all differ in power, jurisdiction, resources and 
in ability or possibility of unveiling aspects of the management system, without becoming a victim of 
tremendous consequences. Even though this approach may have its limitations in providing totally 
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reliable information, we feel it is the best way of gaining an insight to the Malaysian water 
management system. 
 
After the completion of the stakeholder analysis we wished to have covered the following aspects 
listed below: 
• Role in the regulation, use and pollution of the river 
• Accordance between their actions and the regulation 
• Social structures influencing stakeholder decisions 
• The influence of the regulations on the stakeholder; view on issues and concerns; and stakeholder 
strategies 
 
The objective of the stakeholder analysis is to unveil the present problems and thereby what will 
surely be the problems with implementing the Water Vision. 
 
2.5.3 Stakeholders 
The following figure gives an overview of the stakeholders we have interviewed on the different 
levels. The NGOs and the universities cannot be put into the institutional division since they are more 
or less independent. However, they are capable of influencing the stakeholders of all the different 
levels. One interviewee is not presented in the figure, Dato’ Chang Eng Thuan, who is a chemistry 
engineer and was formerly analysing the river water quality data from DOE. He helped us to interpret 
the data we received. He is working as a consultant and cannot be put into the set-up.  
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The stakeholders we have interviewed are: 
 
Federal level 
• Federal Department of Irrigation and Drainage: Datuk 
General DID 
• Federal Department of Irrigation and Drainage: Ir. Aznol,
• Federal Department of Environment: Mrs. Puan Norhaya
 
State level 
 Paper
MillNGOs 
Dr. Hj. Keizrul bin Abdullah, Director 
 Engineer  
ti  
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• Selangor Waters Management Authority: Ir. Hj. Rahmat Bin Hj. Mohd Sharif, Director SWMA 
• Department of Environment Selangor: Mr. Rosli Zul, Environmental Control Officer 
• Public Works Department, Hulu Langat: Ir. Mohd. Jabir bin Bakri, Mr. Hanafi Aminuddin and 
Mr. N. R. Nambiar  
 
Local level 
• Department of Environmental Health, Kajang City Council: Mr. Haji Arshad Head of Department 
of Environmental Health 
 
Target group 
• PUAS Berhad: Ir. V. Subramaniam, General Manager Operation  
• Indah Water Consortium: Mr. Anpalagan Sockalingam, Executive and Mrs. Khor Bee Chin, 
Engineering Manager, Planning and Engineering Department 
• Paper Mill in the Hulu Langat District 
• KLIA Consult: Mr. Suhaimi, Environmental Manager Consultant  
• Zikay Group: Mr. Anuar B. Mohamed, General Manager  
• JPS Consulting Engineers Sdn. Bhd.: Mr. Yip Chun Pong, Engineer  
• Hitachi Electronic Products (M) Sdn. Bhd.: Mr. Zainal Rahmat, Senior Manager and Head of the 
Association of Industries Bangi  
 
Universities 
• Research Fellow Ahmad Fariz Mohamed, LESTARI, UKM 
• Professor Samad Hadi, LESTARI, UKM 
• Professor Sharifah Mastura, Geography Department, UKM 
• Professor Dr. Sukiman Sarmani, Dean Centre for Graduate Studies, UKM 
• Professor Osman Jaafar, Engineering Faculty, UKM 
• Mr. Rizal Razman, Centre for Graduate Studies, UKM 
 
NGOs 
• Mr. Gurmit Singh K. S., Executive Director, Centre for Environment, Technology and 
Development Malaysia 
• Mrs. Daria Mathew, Senior Scientific Officer, WWF Malaysia 
• Mrs. Sonya Randhawa, SOS (Save our Sg. Selangor) 
 
Consultant 
• Dato’ Chang Eng Thuan, Consultant Chemopharm Sdn. Bhd  
 
Although we have been lucky in getting interview appointments, not all our attempts to make 
appointments were successful. There were other stakeholders we wished to interview and who may 
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have been able to provide us with further information. On the state level we would have liked to 
interview the State Secretary or someone from the State Economic Planning Unit since it is in this 
department the allocation of resources is decided. We would also have liked to talk to DID, Selangor, 
because this department has substantial responsibilities in the management of the rivers. On the local 
level we tried to get appointments with the District Officer of Hulu Langat and with the Department 
of Drainage and Irrigation, Kajang also without any success. 
We had planned to talk to many more of the users of the river especially different forms of industries. 
However, the industries showed to be very reluctant to talk to us. When we contacted them they 
quickly responded that they had no activities influencing the river even though we knew otherwise. 
Some of the industries informed us that it was against the company’s policy to reveal anything about 
the production. We assume that this reaction is founded in fear of; we would accuse them of 
polluting, or not complying with the regulation. Our supervisor, Professor Zuriati Zakaria used much 
time trying to call different industries, but every time the answer was the same. Fortunately we 
succeeded in getting interviews with some of the industries namely Hitachi and a Paper Mill we have 
chosen to hold anonymous. The Paper Mill was actually very open about the problems, and Mr. 
Rahmat from Hitachi is besides being employed in Hitachi also head of the Associations of Industries 
in Bangi and is thus representing the industries in that area. 
 
2.6 Interview technique      
The establishment of contacts and interview appointments throughout the process differentiated. 
Generally we first wrote an email explaining the objective of our study and asked for a meeting. In 
some cases we received a reply and telephoned to confirm the appointments. When we did not 
receive any reply, we simply telephoned and established the meeting. In some situations we only had 
a telephone number and established the appointment entirely by this form of communication and at 
times the interviewee required an email with an explanation of our purpose with the meeting.  
 
During the interviews we used a semi-structured system with both open and closed questions [Kvale, 
1997]. We think that this system was useful in making the interviewee feel more relaxed. We wanted 
the interviewee to talk as much as possible and enter a conversation more than just answering 
questions. We feel that the chance of this is best, when the interviewee feels comfortable, and a loose 
structure helped with this. 
One person was responsible for the interview, and asked the questions, while the other person(s) took 
notes and thereby made sure that nothing was forgotten. When it was necessary the person(s), who 
was not interviewing asked possible missing questions, or helped clarify misunderstandings or 
uncertainties [Kvale, 1997]. We considered each situation before conducting the interview, and 
decided how many of us should be present. This was to prevent that the interviewee felt pressured or 
under attack, which would have been possible if we, so to say, had been four against one. Later on in 
the process we decided, due to time-pressure, to split up and conducted some of the interviews with 
two persons present. 
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Before each interview we composed an interview-guide, which provided us with the topics we 
wished to cover, and questions we wished to ask. We did not follow the interview-guide’s sequence 
of questions precisely, since we wished a fluent informal conversation. This also left room for 
following up on interesting points, which popped up during the interview. We made a new interview-
guide for each interview, since we gathered new information on a current basis and the different 
interviewees had totally different perspectives and roles in our research. After careful considerations 
we decided not to record the interviews on a Dictaphone. Even though this could have been helpful 
afterwards, where we either could have transcribed the interview or replayed it to clarify missing 
points. The choice of not using a Dictaphone was taken since some people may perceive this as 
threatening or silencing, because they then can be held accountable for what they say. This is 
especially the case if they are commenting on a sensitive topic, which they are not too comfortable 
talking about. Some Malaysian students, with whom we had participated in an intercultural course on 
EIA and public participation, also advised us not to use a Dictaphone, if we wished the interviewee 
not to hold back information. Consequently we wished the interviewees to be as open as possible and 
to elaborate on all our questions.  
 
Before the interviews we were aware of the “intercultural communication factor”. When different 
cultures meet, there will be a lot of factors that may affect the outcome of an interview. This could be 
how to shake hands, the dress code and the way one addresses the counterpart.  
 
2.7 Summary 
In the following the methodology of this research-project is shortly summed up. Through a study of 
relevant literature and data obtained from DOE we were able to identify the Langat River’s 
environmental condition and the major polluters causing the condition. 
A stakeholder analysis was conducted, based on a literature study and interviews with the 
stakeholders. Based on the stakeholder analysis we identified the problems and obstacles in the 
present management. We combined these results with implementation theories to arrive at a 
conclusion of what needs to be changed to implement the Water Vision on our case. 
The conclusion’s recommendations are not constructed on the basis of what will be economically or 
politically possible in the Malaysian context, but solely on what would facilitate implementation of 
the Malaysian Water Vision and the achievement of its stated goals. 
  
2.8 Outline of the research-project 
The chapters 3 to 8 are solely based on a theoretical base. Following some of the chapter, there is a 
summary, where we evaluate the chapters’ content in connection with implementation theories, to 
highlight possible impediments. We will not examine to what extent the presented theoretical aspects 
comply with reality until the analysis. This is important to keep in mind when reading this research-
project, otherwise some of the chapters may seem incomplete, because we simply are representing 
how the constitution for instance states the roles of the agencies, and not how it is in reality. 
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3. Implementation  
Following this methodology we will define, what we mean by implementation, and which part of the 
implementation process we will focus on. Theories on the different elements in the implementation 
process will be presented. The implementation chapter is the instrument to be used throughout the 
research-project. In chapter 5, 6 and 7 the individual chapters will be related to the implementation 
theory in the summaries, the goal is to provide an overview over the aspects, which help or prevent 
the implementation of policies. 
 
 4. Water in Malaysia 
This chapter briefly describes the present water situation in Malaysia. Special emphasis is given to 
the use of the water and the water quality of the rivers. The aim is to highlight the present problems 
with the water resource and the use of water.  
 
5. The Water Vision 
The Malaysian Water Vision 2025 and the different concepts used in the Vision (e.g. Integrated 
Water Resource Management) will be described. The Water Visions objectives and goals will be 
presented in the perspective of the implementation chapter, to provide some indications of some of 
the aspects that should be considered when attempting to implement the Vision. In the summary we 
will include an analysis of the formulation of the policy goals stated in the Water Vision and then try 
to discover if there are any statements and/or formulations that may influence the implementation.  
 
6. Water related laws 
Here we will shortly describe all water-related laws, guidelines and plans that are relevant for the 
management of the Langat River Basin. A more thorough description can be found in Appendix 5. 
The purpose of this chapter is not to give a full explanation of the laws, but to provide a picture of 
what is legal/illegal, how fragmented the legislation in this area is, the responsible authorities, and to 
provide a general picture of the overlaps and gaps. All of which are aspects that can influence the 
implementation process.  
 
7. Water related agencies and institutions  
In this part we will describe the water management system in Malaysia and thoroughly go through 
the division of powers and responsibilities between the different agencies and institutions involved in 
river water management in the Langat Basin. The purpose is to present their role as it is defined 
according to the laws, and reveal if there are conditions attached to these roles that may impede 
implementation. This constitutional role of the agencies will later be used in the analysis and 
compared with how it works in reality. 
 
8. The Langat River Basin 
We will here describe the Langat River Basin. Which activities are ongoing in the basin, which main 
contributors to the pollution might be expected etc. After a general introduction we will present our 
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data on the river, the stretch of the river we have chosen to work with and the stakeholders will be 
identified. The purpose is to answer the first part of the research question of how the environmental 
condition of Langat River is, and furthermore discover which are the main polluting contributors to 
the river. 
 
10. Stakeholder Analysis 
The results of the stakeholder analysis will be presented, analysed and discussed. Firstly the 
stakeholder analysis of the users and polluters of the river is presented to unveil how the different 
stakeholders contribute to the pollution, how they are regulated and where the regulation might fail. 
Secondly the results from the stakeholder analysis of the institutional system will be covered; the co-
operation amongst agencies, the communication between them, available resources etc. Lastly the 
results are compiled to evaluate which obstacles and constraint that are with the implementation of 
the present environmental regulation, all the way from the policy formulation to the target group. 
 
11. Discussion of future perspectives 
Based on the stakeholder analysis, where the main reasons to faulty implementation are identified, it 
is discussed which changes to the present water management that is necessary to obtain IRBM. In 
addition an action programme will be presented on how to obtain an environmental condition of class 
II in the Langat River in Hulu Langat District. 
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3 Implementation 
 
In this chapter theories on implementation will be presented. Barriers, constraints and problems often 
associated with the implementation process will be highlighted, to provide the frame in which our 
results will be analysed.  
 
3.1 The inconsistency between policy-goals and achievements 
Environmental policy continuously responds to the negative impacts of economic development, and 
it is apparent that environmental policy has a very important role in changing the relationship 
between economic growth and the degradation of the environment. However, policy has so far only 
played a limited role in changing this critical relationship. Despite a substantial environmental 
legislation, real effect is limited to a very small number of issues [Gouldson and Murphy, 1998]. 
Often the policy-goals in the environmental legislation, and the actual condition of the environment 
are inconsistent, and the implementation process is seen as the missing link [Winter, 1994]. The 
“implementation gap” is a phrase often used, to describe this difference between planned goals and 
policies, and their achievement and implementation [Lazin, 1999]. This, have made the awareness 
about the importance of implementation grow rapidly. The implementation process is the process that 
transforms the legislative documents to actual policy outcomes. This means, that even though the 
policy is formulated and the goals are set during the formulation stage, the real policy outcome is 
made during the implementation stage [Gouldson and Murphy, 1998]. 
 
It is very important to recognise that the implementation process, is a crucial political process, on 
which the success and failure of the individual policies depends very much [Winter, 1994]. It is 
evident that a wide variety of factors can, and frequently will, intervene between the stated policy-
goals and their actual achievement in the society. These factors include the availability of sufficient 
resources, the structure of intergovernmental relations, the commitment of lower level officials, 
reporting mechanisms within the bureaucracy, the political leverage of opponents of the policy, and 
accidents of timing, luck and seemingly unrelated events [Grindle, 1980]. The list can be continued 
with faulty planning and insufficient co-ordination between planning and implementation, lack of 
research and relevant knowledge about the development process, the absence of appropriate policies 
and strategies leading to development, shortage of managers and administrators and no new 
institutional forms to develop projects [Lazin, 1999]. As it can be seen from the comprehensive, but 
still incomplete list, there are many aspects to consider, when trying to identify the missing link. This 
illustrates that it is important to realise that implementation, being successful or unsuccessful, is a far 
more complex process than simply translating goals into routine procedures. Implementation is a 
process that involves fundamental questions about conflicts, decision making and division of power, 
resources etc. in a society [Grindle, 1980]. 
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3.2 From formulation to implementation 
The policy implementation process can be viewed as a single interactive process including both 
policymaking and implementation, because in many situations the policymaking never ends. Instead 
the policymaking is continuously being made as the policy is being implemented at all levels of a 
particular political system. In comparison with this, is the view that a distinction exists between 
policy formation, the enactment of a programme and policy implementation. In other words that the 
implementation first begins where the policy stops [Lazin, 1999]. 
 
Implementation can be said to involve four sets of activities: interpretation of programme language 
into acceptable and feasible directives, organisation of units and methods for putting a programme 
into effect, application of the agreed-upon programme objectives or instruments, and monitoring of 
the activities of both implementing agencies and implementers. [Lazin, 1999]. Generally the task of 
implementation is to establish a link that allows the goals of policies to be realised as outcomes of 
governmental activity. To do this, there is a need for a “policy delivery system” in which, specific 
means are designed and pursued in the expectation of arriving at particular ends. This means that 
policies are translated into action programme that aim at achieving the goals stated in the policy. In 
other words, policy implementation is a function of programme implementation and dependent on its 
outcome. Consequently, studies of the policy implementation process almost necessarily involve 
investigation and analysis of concrete action programme that have been designed as means of 
achieving broader policy-goals [Grindle, 1980]. 
 
As a consequence of our choice in focus the following will include a theoretically description of the 
possible problems and barriers there may be encountered throughout the whole process, from the 
formulation of the politics, to the legislation, to the action programme, to the implementation and 
finally the performance and output. It is very important to keep this in mind when trying to make a 
framework for action so that the actions planned will be realistic and take possible problems into 
consideration. Many elements are crucial for the implementation process, figure 3.1 shows an 
overview of each one of them. 
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with implementation are often a result of the political game going on before passing a law. The result 
sometimes might be that some legislation can be completely impossible to implement from the very 
beginning [Winter, 1994]. 
 
In the policy formulation stage there are often much more focus on the instruments than on the goals, 
because it is the instruments that are very essential for the success of the implementation. The 
seeking after compromise influence of course both the goals and the instruments decided upon to 
reach them. Not all political actors want the implementation to be successful, and therefore are it very 
seldom the most effective instruments that are chosen to be used. This consensus-seeking process 
also often characterises the final policy-design [Winter, 1994]. 
 
3.2.2 Policy-design  
The result from the policy formulation stage is a policy-design, which describes the final intentions 
with the legislation, and which instruments should be used to carry it out and achieve the goals 
[Winter, 1994]. The policy-design can include statements of ideology as well as more concrete 
proposals for action with explicit targets and goals. The last can be in the form of an action 
programme. Because the policy formulation process often is characterised of many conflicting 
interests and agendas, the policy documents can range from being almost meaningless in practical 
terms, to statements that provides clear direction and strategic vision. It is maybe meaningless to say 
that the character of the policy-design has great influence on the subsequent links' ability to 
implement the regulation. If the goals are unclear, and there is no compliance between the goals set in 
the regulation and the instruments to implement and enforce the regulation, the implementation will 
be as good as impossible [Gouldson and Murphy, 1998]. 
 
A variety of action programmes may be developed in response to the same policy-goals, and the 
action programmes may be divided into more specific projects. The intent of action programmes and 
individual projects is to cause a change in the policy environment, which can be considered as an 
outcome of the programme. Political leaders can provide general guidelines about priorities among 
policies and policy emphasis, and hereby indicate to the planners the most acceptable ideological 
framework for the programme they develop to meet the goals. The action programme includes 
different measurements, activities etc. that shall be implemented. These activities can be influenced 
by a number of different aspects, as listed in figure 3.2 and divided into the content of the policy and 
the context of the implementation [Grindle, 1980]. Sometimes the goals in the policy-design can be 
clear, e.g. a limit value of a certain substance in a body of water, and sometimes they can be vague, 
like “a clean environment” or “a sustainable development”, which both need definitions, before they 
can be operationalised as concrete goals. Examples of instruments are: rules, information, subsidies 
and dues (taxes or rates). In a policy-design there will often be a combination of the different 
instruments. The instruments together with the goals are the policy-design. Some instruments simply 
do not give the actors enough incitement to change their behaviour [Winter, 1994].  
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It is very essential for the policy-design that there is correlation between the goals and the 
instruments used to reach them. When there is no correlation between the goals and instruments, the 
legislation will never be implemented, and is only symbol-politics. This is unfortunately very often 
the case, and a very essential and important reason why implementation fails, and the policy-goals 
never reached [Winter, 1994].  
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organisation there are interests that can facilitate or impede the implementation process, and the 
implementation process is very much influenced by the administration responsible for the 
management of the legislation [Winter, 1994]. Public officials in charge of implementing policies 
might be subject to political pressures due to the competition of resource allocation and the amount 
of demand centred on the process. Although some public officials may have the best of intentions, 
political realities may dictate that redistributive policies are implemented effectively only when they 
do not threaten interests, whose support are essential to the political regime [Grindle, 1980]. Different 
interests in the administration will influence the final output and the legislation usually has to pass 
through many hands and all the “street-level” bureaucrats in charge of the practical implementation 
in the field, might have an effect on the final output [Winter, 1994].  
The content of policies or programmes are often critical because of the impact it may have on a given 
social, political or economical setting, it is therefore essential to consider the context or environment 
in which the administrative action is being pursued (see figure 3.2). In the process of administering a 
programme many different actors are involved in decisions of allocation of resources. Furthermore, 
many other actors may try to influence the decisions. An incomplete list of the actors involved with 
implementing a programme could include national level planners, national, regional and local 
politicians, economic elite groups (especially at the local level), recipient groups and bureaucratic 
implementers at middle and lower levels. All these and many more may be intensely or marginally 
involved in the implementation depending upon the content of the programme. Frequently, the goals 
of the actors will be in direct conflict with each other. The outcome of this conflict and who receives 
what will be determined by the strategies, resources and power positions of each of the actors 
involved. Consequently what is actually implemented can be a result of political calculations of 
interests and groups competing for very limited resources, the response of implementing officials, 
and the actions by the political elite. All these aspects are interacting in a given institutional context. 
When analysing an implementation process it is therefore very significant to assess the “power 
capabilities” of the actors involved, their interests, and strategies for achieving them and the 
characteristic of the regime in which they interact [Grindle, 1980].  
Several studies in Grindle (1980) have indicated that the process of implementation may vary 
considerably depending upon whether the political regime is authoritarian or a more open system. 
Two other features that need to be given attention are compliance and responsiveness. Implementing 
officials must address the problem of how to achieve compliance with the policy-goals. They must 
acquire support from political elites, compliance of implementing agencies, of the “street-level” 
bureaucrats responsible for carrying out the action programmes, of lower level political elites and of 
the intended target group. The officials must also convince groups in opposition of the policy, who 
feel they might be negatively affected, accept it [Grindle, 1980].  
Public institutions must be responsive to the need of those that are intended to benefit from the 
policies in order to serve them most adequately. Furthermore, without a substantial amount of 
responsiveness during implementation, the public officials are depriving themselves of information to 
evaluate programme achievement and of support, which can be crucial for the programme’s success. 
On the other hand, responsiveness can lead to the policy-goals never being reached, because some 
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groups or individuals may intervene in the process to gain specific kinds of resources, or to obstruct 
the accomplishment of particular programmes that they not see as being beneficial. The main 
problem for policy administrators is to ensure an adequate amount of responsiveness to provide 
flexibility, support and feedback, while at the same time maintaining enough control over the 
distribution of resources to achieve the stated goals [Grindle, 1980].  
 
Interaction of national and local decision-makers is critically important in shaping the action 
programmes delivered at the local level. Although local level actors may serve more as adjusters and 
co-ordinators than as initiators, they have considerable input into the implementation of respective 
programmes within their jurisdictions. It has sometimes been seen that local level actors can adjust or 
reject federal policies to serve dominant local interests [Lazin, 1999].  
 
3.2.4 “Street-level” bureaucrats 
The “street-level” bureaucrats are those who deliver the regulation to the public, and on “the street-
level” control, that the target group complies with the regulation. Also on this level there is the ability 
to exercise discretion and choose among many different possibilities of action or inaction. It can be 
the way the objectives or key principles are prioritised or interpreted, it can be the way this regulation 
is prioritised between many other responsibilities, the resources available, the relations to the target 
group etc. [Gouldson and Murphy, 1998]. An implementer, no matter if she is inside or outside 
government, should have a general idea of how power is distributed in the society, and the margin of 
change that can be realistically accomplished at that particular moment [Grindle, 1980]. It is 
important to acknowledge that the fine-tuning of the regulation by the “street-level” bureaucrats both 
can have positive and negative impacts. A change can be necessary to recognise the complexity of 
the organisations, or individuals the regulation seeks to influence. But it is also important to be aware 
that the policy is still being formulated and changed throughout the implementation process, and 
individuals and organisations shape the nature of the policy outcome and the effect. The fine-tuning 
can sometimes be characterised by a negotiation between the regulating body and the regulated. Also 
a lack of resources, both human and economically can influence the policy in practice [Gouldson and 
Murphy, 1998]. The bureaucratic organisations in developing countries often lack the capacity to 
implement the policies. In many instances the intended policies may never get implemented, and if 
implemented they may produce distorted and unanticipated consequences [Grindle, 1980; Lazin, 
1999].  
 
3.2.5 Target group 
The target group is the group the regulation tries to regulate. In some cases the regulated body tries 
very hard to resist regulation, which it can do in many different ways. First of all it can resist by not 
providing the regulating body with the information they need. Second they might be able to resist the 
demands because they have substantial economic power, and if the instruments used are not optimal, 
it can sometimes be more beneficial for the regulated to float the regulation than to comply with the 
standards [Winter, 1994].  
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The kind of policy that is being made and its content (see figure 3.2) will have a substantial impact 
on the kind of political activity, which is being stimulated by the policymaking process. When 
policies seek to bring changes into different aspects of society, they generally stimulate considerably 
opposition from the people whose interests are threatened by the change. Programmes can provide 
benefits for some specific groups or for the society collectively. Generally, programmes designed to 
benefit limited groups often bring about conflict and competition impeding the implementation. 
Another important aspect in the content of the policy is the degree of behavioural change the 
programme envisions for its target group. If considerably behavioural adaptation and change are 
expected in the programme it may be difficult to implement. Also the timeframe is important since 
programmes that are designed to achieve long-range objectives may be harder to implement than 
short-range objectives, where the benefits are easily apparent to the target group [Grindle, 1980]. 
 
3.2.6 Outcome 
The most important element in the implementation process is of course the final outcome; the impact 
or effect. To be able to view or estimate an effect, evaluation plays a very essential role. By 
comparing the final outcome of the legislation with the policy-design, it is possible to evaluate the 
effectiveness of the implementation process. The effect will be evaluated in reference to the policy-
goals and there will be a feedback. Feedback from implementation procedures may lead to 
modifications in policy-goals and directions, or to demands that rules and guidelines be interpreted or 
reinterpreted, and can lead to considerably amount of policymaking at the site of implementation 
[Grindle, 1980]. The interests of all the subsequent links and actors in the implementation will have 
very big influence on the final outcome and the effect of the regulation. Every single link, 
organisations as well as “street-level” bureaucrats have the ability to exercise discretion during the 
implementation, which in some ways might change the purpose of the regulation quite a bit. Also the 
character and the willingness to co-operate from the target group are very important [Gouldson and 
Murphy, 1998]. 
 
3.3 Summary 
The most significant points of the implementation process will shortly be highlighted to provide an 
overview of the previous chapter. 
The implementation process is crucial in ensuring the achievement of policy-goals stated in the 
environmental legislation. It is, in other words, the process that transforms the legislative documents 
into actual policy outcomes. Nevertheless, the actually environmental status seldom reflects the 
policy-goals in the environmental legislation, and in such instances implementation is viewed as the 
missing link. 
Many elements are significant for the implementation process, and circumstances surrounding each 
element can have a decisive impact on the achievements of the policy-goals. 
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• The policy formulation is where the law is created. Conflicting interests, agendas and 
compromises characterises this consensus-seeking process, where the political actors are acting 
very strategic in order to have their own views heard. It is throughout this process the politicians 
shall agree about the policy-goals, and the instruments to be used in the implementation 
• The policy-goals lead to a policy-design, describing the final intentions with the legislation and 
the instruments to implement it. It is essential for the policy-design that there is correlation 
between the goals and the instruments. The policy-design can include action programme 
consisting of measurements, activities etc. that shall be implemented. 
• The organisations, institutions and agencies responsible for the implementation of the 
legislation all possess individual interests that can facilitate or impede the implementation 
process. Aspects as power capabilities, strategies and resources of the actors involved, determine 
the final output from the legislation.  
• The “street-level” bureaucrats are responsible for delivering the regulation to the public and 
controlling that the target group complies with the regulation. Both the organisations and “street-
level” bureaucrats can exercise discretion during implementation, and thereby continuously 
shape, change or reformulate the policy throughout the process. 
• Legislation is often intended to influence a target group by regulating it. The target group can try 
to resist the regulation, and sometimes it is actually cheaper to float the regulation than to 
comply. 
• Finally is the outcome of the legislation, it is here the actually effect or impact of the 
implementation of the regulation can be evaluated. 
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4 Water in Malaysia 
 
In this chapter the present water situation in Malaysia will briefly be described. Special emphasis is 
given to the use of water and the river water quality.  
 
4.1 Water and development 
Malaysia is a country with abundant water resources. With fluctuations around the country, the 
annual rainfall is around 3.000 mm, or 990 billion m3, of which 566 m3 appears as surface runoff, 64 
billion m3 becomes groundwater recharge and 360 billion m3 returns to the atmosphere through 
evapo-transpiration [Azhar, 2000]. Malaysia is also one of the countries in the world that has the 
highest water consumption, and the freshwater resources in the country are used for several different 
purposes; agriculture needs water for irrigation, water is required in the households of a growing 
population and in an industry in rapid expansion. Furthermore, water in Malaysia is used to generate 
electricity (hydroelectric power), transport, freshwater fishing and water-based recreational activities. 
The easy accessible surface water in streams and rivers contribute to 98% of the total water use in 
Malaysia, and the groundwater with around 2% [Abdullah and Jusoh, 1997].  
Rivers have played a significant role in the nations development providing all the before mentioned 
services. Unfortunately the rapid growth and development have had severe impacts on the river 
systems and the great progress made in national development has sadly resulted in severe detrimental 
effects on the rivers [Murray, 2002]. The rapid growth and development has increased flooding 
events. Even though floods are a natural phenomenon, the severity and occurrence of floods can be 
increased by human activities in watershed areas and along river corridors. In non-urbanised areas, 
rainwater will be intercepted by the vegetation and infiltrated into the ground, and therefore it will 
take time before the water enters the river. In developed areas the rainwater is rapidly directed, by 
drains, into the nearest river and this can lead to frequent occurrences to floods in urban areas [Azhar, 
2000].   
 
As the industrialisation and development is progressing in Malaysia, the population increases and the 
development activities make the country slowly, but securely, heading towards a serious water crisis. 
Development pressure, pollution and poor planning have resulted in water stress, environmental 
degradation and a decline in the beneficial use of the river. Regardless of the abundance of water 
there is not enough water to support the consumption of the population, and furthermore the water 
quality is gradually declining. The increasing demand for the limited and diminishing supply of clean 
water available has led to competition among the different users. A competition that will only 
exacerbates increasingly along with the continued economic growth [Malaysia’s Water Vision: The 
Way Forward, 2001; Murray, 2002]. 
 
4.2 Water use 
The rapid economic growth has resulted in a heavy demand for water, and a competition for water 
among many different users [Azhar, 2000]. In order to use the rivers as a drinking water source, the 
 35
water is withdrawn from the river to water treatment plants, where it is treated and distributed to the 
consumers. By the end of 1997 the combined water supply capacity from the 457 treatment plants in 
the country stood at 9.796 million litres per day (mld) and the total water demand at that time was 
around 8.151 mld. This means that the demand for water was around 83% of the available capacity. 
However, the water lost through the distribution system was not taken into account, and in 1996 the 
amount of water lost was estimated to be around 37% [Tan, 1999].  
Since the 1960s the water demand in Malaysia has increased by an annual average rate between 9%-
10%. In the fastest developing parts of the country the water demand is rising even faster and 
presently nothing is indicating that the demand for water should decline in the future. In order to 
achieve the goal and become a fully developed country by 2020 the water demand will keep rising 
and the increased industrialisation will most likely increase the pollution load to the waters. Pollution 
of water upstream from the water intake points frequently cause water treatment plants to shut down, 
because the water quality is too poor to treat for drinking water purposes. At the same time, water 
demand continues to rise as the country is developing. The main part of the water resources available 
is already being utilised and further utilisation will be very costly and in some instances impossible. 
In 1998 the Selangor State, which is the most developed state in the country, experienced a serious 
water shortage, showing the gravity of the water problem [Tan, 1999]. The abstraction of water for 
households, industries and irrigation purposes together with clearing of catchment forests for 
development, may lead to major water shortage problems in the future [Murray, 2002].  
 
 
4.3 Water Quality 
Rivers have limited self-cleaning capabilities, which presently are being overloaded by discharge of 
sewage and industrial pollution, together with clearing of land for development with following 
erosion and sedimentation of the rivers [Malaysia’s Water Vision: The Way Forward, 2001; Murray, 
2002]. 
DOE has been monitoring the river water quality since 1978, primarily to establish the status of water 
quality, detect changes and identify pollution sources. This involves routine monitoring at 
predetermined stations, in-situ and laboratory analysis and data interpretation in terms of physical-
chemical characteristics. DOE is classifying the rivers in accordance with the DOE Water Quality 
Index (WQI). In order to select the water quality parameters to be used in the WQI, a panel of experts 
has been consulted, both on the choice of parameters and on the weighting to be assigned to each 
parameter (see Appendix 3). The parameters, which have been chosen, are: 
 
DO (Dissolved Oxygen)  BOD (Biochemical Oxygen Demand) 
COD (Chemical Oxygen Demand) AN (Ammoniacal Nitrogen) 
SS (Suspended Solids)  pH (pH value) 
 
Calculations are not performed on the parameters themselves, but on their sub indices, obtained by a 
number of equations.  
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The rivers are furthermore classified into six different classes in accordance with the Interim National 
River Water Quality Standards (INWQS) (see Appendix 4). In determining the water quality 
requirement for each of these classes, the list of parameters has been divided into two major groups. 
The primary group is general parameters, which WQI is based upon. The second group of parameters 
is chemical parameters that have been identified in the aquatic environment. The different classes 
might have different trends in quantifying these parameters according to the effects on the various 
beneficial uses. INWQS are to be recommended for selected chemicals, which are relevant to local 
environment and essential in order to protect the designated uses under the classification system 
[DOE, 1994; DOE, 1992]. 
The INWQS is dividing the water quality into six classes: 
 
Class I Conservation of natural environment, Water supply I - practically no treatment 
necessary, Fishery I - very sensitive aquatic species 
Class IIA      Water supply - conventional treatment required, Fishery II - sensitive aquatic species 
Class IIB Recreational use with body contact 
Class III Water supply III - extensive treatment required, Fishery III - common, of economic 
 value, and tolerant species, livestock drinking 
Class IV Irrigation 
Class V None of the above 
[DOE, 1994; DOE, 1992] 
 
Class I: very clean water, represents excellent water quality, and is only found where nature has 
been undisturbed of human activities, and where strictly no discharge is permitted. This water quality 
is – if any places - only found in national park areas, fountain-heads and in highland and uninhabited 
areas. 
Class IIA and IIB: clean water, represents water bodies of good water quality. Raw water supply 
sources should come under this category. The standards for class IIA water quality are developed on 
the basis of protecting human health and sensitive aquatic species. In practice no body-contact 
activities are aloud in waters classified under this category in order to avoid transmission of probable 
human pathogens. Because there therefore was a need to introduce another class for water bodies of 
this quality not used for water supply, class IIB was developed. Class IIB is based on criteria for 
recreational use and protection of sensitive aquatic species. 
Class III: slightly polluted water, is defined with the primary objective of protecting common and 
moderately tolerant aquatic species of economic value. Water under this classification may be used 
for water supply with extensive/advanced treatment. This class of water is also suitable for livestock 
drinking needs. 
Class IV: polluted water, defines water quality that can be used for major agricultural activities. 
This does not cover minor applications to sensitive crops. 
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Class V: polluted water, represents other waters, which do not meet any of the above uses [DOE, 
1994]. 
 
For the year 2001, a total of 931 manual water quality monitoring stations located within 120 river 
basins were monitored. Out of these stations, 489 (52,5%) were found to be clean, 303 (32,5%) 
slightly polluted and 139 (15%) polluted. Stations located upstream were generally clean, and those 
downstream were either slightly polluted or polluted. There were also made some analyses of heavy 
metals in 5.464 water samples in 2001. They revealed that almost all of the samples complied with 
the INWQS for arsenic, mercury, cadmium, chromium, lead and zinc, except for iron with 71% 
compliance [DOE, 2002].  
In terms of river water quality on the basis of river basins, 120 basins were monitored. 60 basins 
(50%) were clean in 2001, compared to 34 basins in 2000. 47 (39%) slightly polluted, compared to 
74 in 2000, and 13 (11%) polluted in 2001, compared to 12 in 2000. Se figure 4.1. 
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              Figure 4.1: River basin water quality trend for 120 river basins in Malaysia [DOE, 2002]. 
 
There has been a slight increase in the number of polluted river basins from 1990 to 2001, although 
there is seen a decreasing trend from 1997 to 2001. From 1991 to 2000 the number of slightly 
polluted basins are greater than the number of clean basins. This trend is changing in 2001 for the 
first time since 1990. 
A closer examination of the parameters polluting the water is showing that 18% of the river basins 
were classified as polluted and 34% as slightly polluted with respect to BOD. This is caused by 
sewage and discharges from agro-based and manufacturing industries. 33% of the river basins were 
polluted and 21% was slightly polluted with SS from earthworks and land-clearing activities. 
Pollution with NH3-N classified 20% of river basins as polluted as polluted and 35% as slightly 
polluted. NH3-N originates from sewage from livestock farming and domestic sewage, see figure 4.2 
[DOE, 2002]. 
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       Figure 4.2: Status of river water quality in 2001 [Freely after DOE, 2002]. 
 
Pollution sources mainly comprise of agro-based industries, manufacturing industries, pig farms and 
sewage treatment plants. Records from DOE showed that 51% of the pollution sources came from 
domestic sewage facilities followed by 39% from manufacturing industries, 7% from pig farms and 
3% from agro-based industries [DOE, 2002]. 
 
4.4 Summary 
Water has played a significant role in Malaysia’s development process, providing the country with 
sufficient supply to cover all needs. The situation is however changing, as the country continues to 
develop and the population continuos to increase. The pressure on the water resources increase with 
great impact on the quality and quantity of the water. 
 
DOE  are responsible to control the water pollution and to monitor the water quality.  Based on the 
monitoring data, DOE classifies the rivers in accordance to WQI. The water quality is furthermore 
determined in accordance to INWQS, which includes six different classes. 
 
In the Environmental Quality Reports from DOE, it is only possible to see the WQI-value, and which 
water quality class the river have been assigned. The WQI is a number between 1 and 100, and it is 
therefore not possible to evaluate on which basis the river have been classified. If for instance the 
WQI-value is low, it is not possible to identify the causes and distinguish between the different kinds 
of pollution e.g. SS, BOD and COD. In addition the calculation of WQI is complex and not very 
transparent. WQI is calculated from the six parameters’ sub-indices, whose values’ also is obtained 
from a series of equations. The single parameter is assigned an individual weighting, and from this is 
the final WQI-value obtained. We have not been able to determine how this weighting has been 
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decided. It has not been possible to locate information that explains the calculations, the WQI is 
based on, not even at DOE´s library. Furthermore has it not been possible to find a person who could 
explain it to us. Consequently, it is difficult to see how useful the WQI are, and what it actually 
indicates about the river water quality.  
In determining the INWQS  the parameters are divided into two groups, group one is the parameters 
used for calculating WQI, and group two is chosen chemical parameters. How the different 
parameters are weighted in the classification has not been possible to identify. The INWQS divides 
the rivers into six classes from clean to polluted. The question is however how reliable these 
definitions are, when the classification is based on only six parameters and occasionally chosen 
chemical parameters. Is class I and II water actually very clean or clean? Neither the WQI nor the 
INWQS includes biological parameters, even though these parameters are important when assessing 
the ecological condition in a river. Both WQI and INWQS are user-oriented standards meaning that 
the classification is assigned in accordance to the designated uses. This can be seen both in the 
definitions of the classes and in the explanations of the classes. 
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5 The Water Vision 
 
In the following chapter the Malaysian Water Vision will be presented. The purpose is to explain its 
premises, its content, and its main goals and objectives. The implementation theory will be applied 
on the Malaysian Water Vision, to determine the policy goals and the instruments considered to reach 
these goals. In the summary the formulation of the Water Vision in connection with policy 
formulation and implementation in theory will be discussed, in order to illuminate if there are aspects 
in the formulations of the Water Vision that may influence the implementation. 
 
5.1 The Malaysian Water Vision 
The Malaysian Water Vision is developed on the framework of the World Water Vision, which came 
as a response to the water problems slowly rising all over the world. The World Water Vision 
includes integrated sector visions for the key areas; water for people, water for rural development, 
water and nature, and water in rivers [World Water Vision, 2000]. As a follow-up of the World 
Water Vision a programme to promote and initiate national Water Visions was established. Four 
countries were chosen as pilot cases and Malaysia was one of them. The challenges of these chosen 
countries include the formulation of a national Water Vision through the mapping of gaps and needs 
in Integrated Water Resource Management, and the formulation of a framework for action in the 
water sector. In order to turn the visions into reality, the authority responsible for the implementation 
was also selected. This authority would be the national agency responsible for the formulation of 
national water resource policies or plans in the selected country. In Malaysia the responsible 
authority was the Department of Irrigation and Drainage (DID), and more specific the River 
Engineering Division [From Vision to Action, 2001].  
 
As mentioned earlier, Malaysia’s impressive economic growth has in many ways been based on the 
rich water resources of the country. However, the water scenario is now changing due to 
urbanisation, industrialisation, population growth, expansion of agriculture and lack of planning, 
which put the water resource under greater pressure resulting in water stress, environmental 
degradation, and a decline in the beneficial use of the rivers. The 1998 water crisis in Selangor and 
evidence of water stress in 25 other river basins, has brought some awakening in the country, and 
some realisation that the only way forward to a prosperous and sustainable future is to keep the 
development to a level within the carrying capacity of the river basins, and at the same time restore 
the environment. Moreover it became quite obvious that in order to achieve the nations development 
goal, the pressure on the rivers would continue to increase, and the rivers would continue to suffer 
unless serious action was taken [Malaysia’s Water Vision: The Way Forward, 2001; Murray, 2002]. 
The Malaysian Water Vision was developed through a number of workshops and roundtable 
discussions, with the starting point being the need to apply IWRM [From Vision to action, 2001]. 
The Malaysian National Committee for Irrigation and Drainage (MANCID) and The Malaysian 
Water Partnership (MWP) undertook the Malaysian water visioning process. MANCID has 
conducted sectoral consultation with respect to water for food and rural development at both national 
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and regional level. MWP is the Malaysian consultative body on the water sector and have made five 
national consultations on the water sector. The Malaysian Water Partnership, who has its office at the 
Department of Irrigation and Drainage, was promoted to lead the implementation of the national 
Water Vision [From Vision to Action, 2001]. The members of MWP comprise of government 
agencies, private-sector companies, water user groups, NGOs and research institutions [Malaysia’s 
Water Vision: The Way Forward, 2001]. 
 
The Malaysian Water Vision has been formulated as follows: 
 
“In support of Vision 2020 (towards achieving developed nation status), Malaysia will conserve and 
manage its water resources to ensure adequate and safe water for all (including the environment).” 
[Malaysia’s Water Vision: The Way Forward, 2001, pp. 25] 
 
The key objectives were identified as follows: 
Water for people: all have access to safe, adequate and affordable water supply, hygiene and 
sanitation. 
Water for food and rural development: provision of sufficient water that will ensure national food 
security and promote rural development. 
Water for economic development: provision of sufficient water to spur and sustain economic 
growth within the context of a knowledge-based economy and e-commerce. 
Water for the environment: protection of the water environment to preserve water resources (both 
surface and groundwater) and natural flow regimes, biodiversity and the cultural heritage, and to 
mitigate water-related hazards. 
[Malaysia’s Water Vision: The Way Forward, 2001 pp. 25] 
 
In other words, it is the objective of the Water Vision that Malaysia moves from the present situation 
to becoming a country that meets future water needs, and ensures the sustainable use of water.  
The main vehicle for obtaining this is Integrated Water Resources Management (IWRM), which 
should be adopted in the management of the water sector. The hope is that IWRM will be able to 
integrate and effectively co-ordinate policies, programmes and practices addressing water related 
issues, and at the same time take aspects of socio-economic development and the conservation of the 
environment into consideration [Malaysia’s Water Vision: The Way Forward, 2001]. 
 
5.1.1 The water scenario 
In Malaysia’s Water Vision: The Way Forward “A possible water scenario” is presented. A scenario 
that indicates and illustrates what is perceived as the situation in Malaysia after a successful 
implementation of the Water Vision in 2025. In the following the main points will be mentioned. The 
reason why, we have chosen to present this water scenario, is that it also indicates the goals of the 
Water Vision, and some of the instruments considered to reach these goals. 
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Malaysia will have attained developed status in 2020 and will simultaneously have realised and 
sustained the Water Vision “to ensure adequate and safe water for all”.  
Malaysia has a water sector that is managed efficiently and in an integrated manner. The reason for 
this is the establishment of partnership agreements between the states and the Federal Government, in 
the beginning of the new millennium. These partnership agreements were facilitated by the National 
Water Resource Council (NWRC) and meant that water became recognised as an essential 
convenience calling for co-operation rather than conflict. 
Adoptions of appropriate technologies, management systems and practises developed through 
continuing investments in research and development have facilitated a high efficiency of water use in 
all sub sectors, an efficiency that is actually comparable to the best in the world.  
Demand management is widely practised and water is reused and recycled. This has led to an overall 
reduction in per-capita water withdrawal and in the use of water resources. 
There have been implemented uniform and innovative policies and legislation in all states. This, 
together with legal and financial instruments, has enabled an effective and rational development of 
the water sector for equitable allocation to all users, to answer domestic, industrial, agricultural, 
hydropower and ecosystem needs.  
Strong institutions built around river basin entities have been established to manage both land and 
water matters in an integrated manner. This is done based on, and supported by, river basin 
management plans, comprehensive databases and decision support systems. Sound communication 
strategies and programmes have been implemented and have led to stakeholders and communities 
being involved in planning and management especially at the local level. 
All the above listed strategies and initiatives have resulted in uninterrupted, safe quality water “on 
tap” at affordable prices. Furthermore, pricing policies have enabled cost recovery for investments 
and encouraged a competitive water delivery service through greater private-sector participation.  
Point and non-point pollution sources have been reduced significantly through the adoption of eco-
friendly farming and industrial practises, provision of extensive sewerage services and waste 
management systems, and strict enforcement. These measures have resulted in a reversion of the 
trend in polluted water sources and most rivers have now been fully restored and aquatic life has 
returned to them. 
Improved water management and farming systems in the agricultural sector adopting high-yielding 
crops have resulted in a productivity, which expressed in crop yields per unit of water, are 
comparable to the best in the world. 
Water shortages are no longer an issue and floodings have been mitigated through structural and non-
structural means [Malaysia’s Water Vision: The Way Forward, 2001]. 
 
5.1.2 Policy-goals 
The overall purpose or goal with the Water Vision, together with the key objectives and the water 
scenario can be summarised as follows: 
 
• Sufficient, clean, safe and healthy water to all water users at affordable prices.  
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• Full restoration of rivers, and the return of aquatic life. 
• Overcome water shortage- and flood problems. 
 
In future Malaysia there shall be sufficient water to sustain continued economic growth, continued 
population growth, an increased quality of life, increased food production, and at the same time the 
biodiversity in the rivers shall be maintained. 
To define the concept the “clean and healthy”, we have to relate to the water classification system 
presently used by DOE (see Appendix 3 and 4). In order to sustain healthy populations of aquatic life 
and recreational activities around the river, the river has to be at least class II. We therefore perceive 
it as a goal within the Water Vision, to achieve at least class II in the rivers. Here it is important to 
note that the classification system only contains physical and chemical parameters, so class II is not a 
useful indicator of healthy aquatic ecosystems. Said  in other words the river can be class II and still 
be completely dead biologically speaking. 
 
5.1.3 The instruments 
The means to be used in order to achieve the goals are also mentioned in the Water Vision. Here, 
special emphasis is put on three main issues: 
 
• Increased efficiency in water use 
• Equitable allocation to all users 
• Significant reduction of pollution from point and non-point sources 
 
These sub-goals or means shall be achieved through a change in management practise towards 
Integrated Water Resource Management, which is described below. 
 
Integrated Water Resource Management 
IWRM is a new water governance and management paradigm. It starts with the recognition that as 
pressure on water increases, governments need to consider water as a resource in its own right, and 
manage it accordingly. Furthermore water is a core development issue and therefore, management of 
the water resource will affect almost every activity within the wider economy and society, including 
industrial activity, land use, population and settlement growth. This is also evident the other way 
around, and it is therefore also important to acknowledge the direct impact of non-water policies on 
water use and management [Global Water Partnership, 2003]. 
In that respect, it is essential to recognise that the traditional top-down, supply led, technically based 
and sectoral fragmented approach to water management imposes unsustainable high economic, social 
and environmental costs on the human society and natural environment. If the traditional way of 
managing water is maintained, water scarcity and deteriorating water quality will be the inevitable 
consequences [Global Water Partnership, 2003]. 
IWRM necessitates a holistic and participatory approach to water management. It requires a break 
with tradition, and a move from sectoral to integrated management, from top-down to stakeholder 
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and demand responsive approaches, from supply fix to demand management, from command and 
control to more co-operative forms of governance and from closed expert-driven management 
organisations to more open, transparent, communicative bodies. An important part of IWRM is to 
treat the causes to the water problems and not just the symptoms. Often a perceived water problem 
may actually be a physical manifestation or symptom of underlying deficiencies in the way that water 
management systems are operating. Solutions to water shortages, declining water quality and 
floodings are not technical as in traditional water management systems, e.g. improved cleaning 
device, more investment in protecting infrastructure etc. Instead IWRM suggests a different approach 
to the problems, and is more concerned with what causes the problems and solutions that will resolve 
the problem at source, like more efficient water use and changed water pricing, improved land 
zoning, industrial transition to cleaner production etc. [Global Water Partnership, 2003]. 
In order to manage the water resources in an integrated manner, there needs to be focus on three key 
objectives: Efficiency, equity and environmental sustainability. Efficiency because big parts of the 
world presently are facing water scarcity, and every sector needs to maximise the efficiency in the 
use of water and make “every drop count”. Equity in the allocation of scarce water resource is also 
crucial in order to reduce conflict among sectors, and ensure that the amount drawn from rivers and 
groundwater resources are within a sustainable level. Environmental sustainability because all 
attempts to resolve the water crisis will fail if the water resource base, and associated ecosystems 
continue to be regarded as infinitely robust, and we continue to put to risk the ecosystems that we 
depend upon [Global Water Partnership, 2003]. 
 
Integrated River Basin Management 
IWRM can be practised in a limited area, as for instance a river basin, by applying Integrated River 
Basin Management (IRBM). When doing that, the river basin or catchment area is used as the natural 
unit and IWRM can be practised on this limited area [Murray and Ramadasan, 2001]. Because we are 
working with a river basin and actually only a limited part of a river basin, we will from here focus 
mostly on IWRM used on a river basin and therefore use the term IRBM. 
 
The river 
A river consists of ecological, biological, chemical and physical features that all are interrelated and 
interdependent. The combination and correlation of these different features enables the river to adapt 
to changes, as well as provide a good environment for diverse flora and fauna to thrive. Rivers are 
resistant to changes and can self-cleanse over time if the pollution input is not too great. To be able to 
assess the health and livingness of a river requires involvement of bio-indicators such as 
phytoplankton, zooplankton and other sensitive organisms in the river water. The existence of 
sensitive species usually indicates a good and clean environment, while there are other species, which 
are more dominating under very polluted and unstable conditions. A reliable and effective 
classification system is very important, because if pollution effects on the ecosystem remain 
unchecked, the state of the ecosystem might reach a state of no return. Human activities will always 
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affect the life forms of the rivers, and this is why management of the river basin must be founded on 
a strong ecological basis, which should be achieved through IRBM [Ramadasan et al., 1999]. 
 
The approach of IRBM is much more comprehensive and its perspective broader than just river 
management. It views the river as a living system, and the river basin as a physical planning unit 
[Murray, 2002]. The key areas deeply interconnected with IRBM are land, river and the environment. 
Land makes up major parts of the river basin, the river maintains and supports living communities 
and ecosystems and the environment reflects critical ecosystems such as wetlands and highland 
forests, which provide important functions in the river basin [Murray, 2002].  
The highland forests, located in the upper catchment area, are very essential in the river basin. These 
forests in elevated areas can be seen as great sponges, able to absorb large amount of rainwater 
during the rainy season, store the water in vegetation and soil, and release it slowly into rivers and 
streams. This function is very essential to ensure a continued supply of freshwater even during dry 
periods. More than 90% of Malaysia’s freshwater resources are known to originate from these 
highland forests [Ramadasan et al., 2000]. Wetlands are another important component of the river 
basin. Wetlands are able to take up excess water from river systems during periods with heavy rain, 
and thereby be a regulating mechanism to avoid flooding. Wetlands might also act as a filter, 
trapping sediment from the river that is retained in the wetlands. The presence of both highland 
forests and wetlands is crucial for water supply and flood mitigation [Ramadasan et al., 1999]. 
The idea of IRBM is to integrate the management of these key areas and view the river basin in a 
holistic manner as one ecological unit, and then co-ordinate the use and management of land, water 
and all other natural resources and activities within the river basin [Murray and Ramadasan, 2001; 
Murray, 2002].  
In order to achieve a sustainable river basin without water scarcity, both in respect of amount and 
quality, it is of intrinsic importance to realise the strong connection between the well being of the 
ecosystem and the health, quality and sustainability of the water resources. Furthermore the health of 
the river and the activities in the adjacent land are closely linked. In order to achieve clean safe water 
for all, including the environment, and in amounts that can sustain a growing population, it is very 
important to accept and respect that the amount of pollution a river basin can receive, and the amount 
of water that can be withdrawn from the streams are limited. The river can be seen as “the kidneys” 
of the whole river basin, and if the kidneys are over exposed, the whole system will eventually break 
down [Ramadasan et al., 2000]. Therefore, the concept of carrying capacity of the ecosystem and 
environmental indicators are very central when managing the water through IRBM. The notion 
“carrying capacity” indicates that there are limits to change that can be tolerated within an ecosystem, 
and environmental indicators are the means whereby the limits of carrying capacity are monitored. 
To manage the river basin from an IRBM approach, is to manage the river from an ecosystem health 
approach. This is an approach that views the maintenance of natural cycles and processes as vital for 
the maintenance of current and future abilities and ecosystems to provide goods and services to meet 
human needs [Adnan and Nordin, 2001]. “Among the common characteristics of an ecosystem-based 
approach are holistic, interdisciplinary, goal-oriented, participatory and aimed at getting people to 
 46
realise that humans are part of the ecosystem - not separate from it” [Aziz and Adnan, 2001, pp. 333]. 
Moving closer to the ecosystem approach in environmental planning and management will be a vital 
step towards making development sustainable. When the approach is used, land use and 
environmental management, planning and implementation take basic principles of ecology into 
account and place equal emphasis on environment, the economy and local communities [Adnan and 
Nordin, 2001].  
 
5.1.4 IWRM and IRBM in a Malaysian context 
In the Malaysian Water Vision it is acknowledged that the country is facing an enormous task in 
order to implement Integrated River Basin Management, and that major changes in the institutional 
set-up are necessary. Still “the way forward” is described and indicates the way in which to 
implement IRBM in the Malaysian context. 
 
In order to manage land and water resources in an integrated manner, the river basin should be 
managed through river basin institutions that ensure good co-operation and partnership agreements 
between federal and state level, and participation of local stakeholders and communities in the 
planning and management. The river basin institutions should be supported by innovative policies 
and legislation, be responsible for drafting river basin management plans and ensure comprehensive 
databases and decision support systems. The river basin institutions should together with local 
communities and stakeholders, ensure reduction in water use through improved technologies, the 
implementation of demand management and reused and recycled water. Agricultural activities shall 
be changed towards ecofriendly farming, improved farming systems and the adoption of high 
yielding crops with a high productivity per unit of water. 
Pollution from households shall be avoided through extensive sewerage services and waste 
management systems. The pollution from industry should decrease significantly by implementation 
of better technology and strict enforcement [Malaysia’s Water Vision: The Way Forward, 2001]. 
 
To sum up which changes, initiatives and actions Malaysia’s Water Vision: The Way Forward 
perceives as being the most significant to realise the Malaysian Water Vision 2025, the conclusion’s 
recommendations and main points are shortly mentioned. 
Firstly, the effective implementation of IWRM will contribute to the realisation of the Water Vision. 
Secondly, reform and initiatives are needed to provide an adequate and enabling environment for the 
implementation of IWRM.  
These reforms and initiatives include: 
• An IWRM awareness-raising campaign in both political and technical circles and among the 
public. 
• A reformation of the institutional framework to promote integrated planning and regulation. 
• Strict implementation and enforcement of laws and policies, and streamlining of the bureaucracy  
• Improvement of data and information.  
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• Enhanced transfer of knowledge and information based on global experiences in the field of 
IWRM. 
• Capacity building for both professionals and institutions. 
• Research and development and distribution of knowledge, methods and tools to facilitate 
comprehension of the complex water system, forecast its long-term dynamics and compare the 
various policies and management approaches with the institutional framework.  
[From Vision to Action, 2001]. 
 
5.1.5 Implementation 
The responsible agencies for the implementation of the Vision were also identified in the Water 
Vision process. It was suggested that the Economic Planning Unit (EPU) and the Malaysian Water 
Partnership (MWP) should take the lead in co-operation with the related state agencies. The National 
Water Resource Council (NWRC) should also be active and co-operate with the state EPUs, the state 
Land Councils and the water regulators. Furthermore MWP should involve the NGOs in the 
implementation of the framework for action. The ministries of Education and Information should 
enhance the public awareness. Finally should MWP join the technical working group preparing the 
Eighth Malaysia Plan (2001-2005) and the Third Outline Perspective Plan (2001-2010) [From Vision 
to Action, 2001]. 
 
5.2 Summary 
The Water Vision is as mentioned a comprehensive document including many visionary goals and 
statements, but the question, is if the document only is providing an ideological vision and not 
policy-goals and objectives that can actually be achieved. As it has been described in chapter 3 of this 
research-project, implementation of policies greatly depends on the formulation of the policy-goals as 
well as the subsequent organisational links responsible for the implementation. Consequently the 
formulation of the Water Vision’s main objectives and goals are of enormous importance for the 
implementation. 
 
5.2.1 The main objective 
Often policy formulations will illustrate the consensus-seeking process that was ongoing while 
making and agreeing on the policy. The policy formulation process is often characterised by many 
conflicting interest and agendas, and compromises, and the Water Vision is no exception. According 
to Mr. Abdullah, Director General of DID, who was the driving-force behind the Water Vision, the 
Vision is a little watered down, to ensure a compromise everyone could agree about. Mrs. Mathew, 
WWF, who is Vice-chairman of MWP, confirms this. According to her, the goals are watered down 
because so many perspectives should be considered and it was the lowest common agreement. 
 
The Water Vision’s main objective is “to obtain safe and adequate water for all”. This is a very 
ideological and sweeping goal, and it is probably something all the participants in the policy 
formulation could agree about. The ideological nature of the main objective can weaken the 
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implementation of the Vision, however it can also help in securing public recognition and support, 
since the goal is something all Malaysians will benefit from.  
The main objective of the Water Vision continues with “(including the environment)”. It is a 
weakness of the Water Vision that the recognition of the importance of the ecosystems, and the 
surrounding environment in the overall policy formulation is so low. The best indicator for the 
attempt to reach an agreement is that the environment is only mentioned in a parenthesis instead of 
being given the position in the centre. This formulation fails to recognise, what the IWRM concept 
dictates, that no real changes can occur if only the human beings are taken into account and the 
environment is viewed as a side effect, only to be concerned about later on.  
 
5.2.2 The key objectives 
In addition of the main objective, four key objectives are listed; water for people, for food and rural 
development, for economic development and for the environment. If these are viewed in the 
perspective of the World Water Vision, it again seems as if the environment has been taken out of 
focus. The World Water Visions key objectives are water for people, for rural development, water 
and nature and water in rivers. Malaysia, a country which receives almost all of the drinking water 
from rivers, has actually decided not to follow these key areas, but instead to focus on economic 
development and to put nature and rivers into the at times diffuse concept "environment". The intent 
was of course that the countries should adopt the Vision to their own arena and Malaysia certainly 
has done that. One aspect that is essential in this connection is that Malaysia still is a developing 
country. Consequently economic development is weighted very high in the country, since it is 
through this vehicle that Malaysia hopes to reach fully developed status by 2020, and thereby has its 
status of living improved. The Vision 2020 actually makes up the first part of the formulation of the 
Malaysian Water Vision. This illustrates that even though the Water Vision is for water resources, 
development is so essential that it had to be included.  
 
In a way there is a conflict between the four key objectives and at the same time they are closely 
interrelated. The first three aspects - people, rural development and economic development - are 
bound to compete for the water resources, but at the same time they are all three dependent on the 
fourth - the environment. Since the environment, namely the rivers, is providing Malaysia with the 
available water resources, this aspect gains importance. Nevertheless the environment is still 
mentioned as the last of the four key objectives, and in parenthesis in the main objective. The fact 
that this is actually the case both illustrates the priorities in Malaysia, but also that human beings are 
still perceived as being independent of nature and not a part of it.  
 
5.2.3 The instruments 
The intent of an effective policy must be the establishment of a strategy and the approach to be taken 
to achieve the goals stated in the policy. To secure successful implementation it should include 
concrete proposals for action with explicit targets and goals, for instance in the form of an action 
programme. It is important that the goals are clear, limited, explicit, mutually reinforcing and in 
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compliance with the instruments that are envisaged to implement and enforce them. As we have 
covered the main objectives of the Water Vision do not posses these important features. However, 
later in the Vision, IWRM are introduced as the main instrument to reach the objective, and 
furthermore an action programme is presented. Even though some of the stages of the action 
programme already should have been reached and be in function, it is essential that the Vision 
includes these aspects.  
 
Even though the Water Vision itself is somewhat weak in its formulations, this is changed by the 
introduction and acknowledgement of IWRM as the main vehicle for obtaining the objective of the 
Vision. IWRM is a defined concept, under which a whole action programme presents itself. To 
obtain IWRM there exist guiding principles to follow, and through this, the Vision gains new and 
empowered meaning. 
The central role of IWRM presented is also rescuing and changing the periphery role the environment 
was given in the formulations. Suddenly the environment and not the human beings are in focus, 
because IWRM put emphasis on the human responsibility for and dependence on the health of nature 
and ecosystems. IWRM can, even though it is a defined concept, come into operation in various 
ways, and can include or exclude various sub-concepts. The way we have chosen to present IWRM 
in this research-project may not be how the makers of the Water Vision perceive and define it. They 
may have envisaged a more limited less, comprehensive edition than what has been pictured by us 
ideologically as the way forward in Malaysia. IWRM can as all concepts be moulded into what seems 
to be the best form under the given circumstances. 
 
The Water Vision was developed by representatives from many different positions and interests in 
the Malaysian society and therefore various opinions are represented. In a way this is both a 
weakness but also a strength of the Vision. It is a weakness because many important aspects are at 
risk of being diminished, but a strength, because so many have actually agreed upon that a change is 
necessary, and the aspects covered in the Vision are important. It can be questioned if all the 
participants are aware of what exactly IWRM are, and what it means for the future water 
management.  
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6 Water related Laws 
 
In this chapter there will be an introduction to the legal system in Malaysia. Firstly a short description 
of the laws related to water management of the Langat River is presented. Table 6.1 provides an 
overview of these laws, the responsible authorities and main legal aspects. Secondly follows a short 
introduction to guidelines and national plans relevant for the management of Langat River. The 
Eighth Malaysia Plan will be described more detailed to show the link between this plan and the 
Water Vision.  
The laws are described more detailed in appendix 5. If the reader is not familiar with the water 
related laws it is recommendable to read the appendix for a better understanding.    
 
6.1 Legislation 
The parliament is responsible to legislate the law at the federal level and the State Legislative 
Assembly has the responsibility at state level. Laws enacted before Malaysia’s Independence in 1957 
are called Ordinance and after 1957 they are known as Acts. Laws made by the State Legislative 
Assemblies are called Enactments. The sources of legislation in the states may differ from one state 
to another due to the different application and development of laws in each state. Each state is 
required to follow any Act, except regarding certain issues such as land, water resources, and forest, 
which is under the jurisdiction of the states. If a state not adopts an Act, the Act will not be binding. 
Furthermore will an Act always be superior to every Enactment.   
Subsidiary legislation is orders, regulations, notifications, by-laws or other instruments made under 
any Act, Enactment or Ordinance; and subsidiary legislation has legislative effect. Subsidiary 
legislation derives from authorities that are given the power to enact laws, such for instance local 
authorities in districts [Razman and Shukor, 2001; p.c. Razman, 2003]. 
 
6.1.1 Water Laws 
Malaysia has many directly related water laws for water resource development and management both 
at federal and state level. Plans and projects regarding water resource management and development 
has been set up by the federal, state and local level in order to cope with the water issue. Not only in 
sense of the constitution, but also in practical administrative terms is the water resource a federal-
state-local matter [Azhar, 2000]. 
 
 
6.2 Federal laws  
 
Environmental Quality Act 1974 (1985) 
The Environmental Quality Act (EQA) is an Act that restricts pollution of inland waters and the 
Department of Environment is the responsible institution for the implementation of the EQA. The 
EQA employs a regulatory framework based upon the issuing of licenses and the prescription of 
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premises to be regulated. It is prescribed that any occupation without a license must be found guilty 
in an offence.  
Under the EQA there is made sets of regulation. To date there are six sets of regulation in regard to 
river water, one of them is Environmental Quality (Sewage and Industrial Effluents) Regulation, 
1979. Accordance to this regulation, it is not allowed to discharge effluent which contains substance 
in concentration greater than those specified as parameter limits of Standard A and B, see Appendix 5 
[Environmental Quality Act, 1974] 
 
 
Waters Act, 1920 (1989)   
The Waters Act was primarily intended to control rivers and streams from being used for other than 
beneficial purposes. The controls were intended to prohibit the construction of division channels, 
erection of unauthorised building works and the restriction of construction of walls or other structures 
on banks of rivers within flood channels, unless with the written permission and terms as given by 
the State Authority [Abdullah and Jusoh, 1997; Waters Act, 1920].  
There are also restrictions for building along riverbanks or within 50 feet of any such bank or within 
flood channels [Waters Act, 1920]. 
 
National Land Code 1965 (2002) 
The National Land Code empowers the State Authority to classify land use in three categories; 
agriculture, industry and building. The State Authority has power to changes the designation of land 
for development and proper land use planning and management [National Land Code, 1965]. 
The State Authority may appoint the exercise or performance of powers and duties to the State 
Director, to the Registrar or to any Land administrator. These are provided unless the land is within 
50 metres of the bank of any river, may be declared by the State authority by notification in the 
Gazette [National Land Code, 1965]. 
 
Land Conservation Act 1960 (1989) 
The officer responsible for this Act is the Registrar, Collector or Commissioner of land as defined in 
the land enactment of the state. It is stated in the Act that it is not allowed to clear any hill land or 
interfere, destroy or remove any vegetation from any hill land without a permit. These restrictions are 
to prevent soil erosion. If it appears to a Land administrator that earth, silt, gravel or stone causes 
damage to other land, watercourses or cultivation he is empowered to make orders to control the 
erosion [Land Conservation Act, 1960]. 
 
Town and Country Planning Act 1976 
Under the Town and Country Planning Act the Local Authority are empowered to perform functions 
in regulating, controlling and planning development and use of all lands and buildings within the 
Local Authorities area [Town and Country Planning Act, 1976]. 
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Street, Drainage and Building Act 1974 (1994) 
Under the Street, Drainage and Building Act the Local Authority are responsible for control of 
sewers and drainage, prohibition of discharges of trade effluents or waste into rivers and responsible 
for construction and maintenance of sewerage works, drains and watercourses [Street, Drainage and 
Building Act, 1974]. 
 
Sewerage Services Act 1993  
The Sewerage Service Act is an Act to amend and consolidate the laws relating to sewerage systems 
and sewerage services throughout Malaysia for the purpose of improving sanitation and the 
environment and promoting public health. The Federal Government have executive authority with 
respect to all matters relating to sewerage systems and sewerage services. The Director General has 
the power to formulate and implement plans so that all sewerage services are constructed in 
accordance to required standards and specifications [Sewerage Services Act 1993]. 
According to the Act any premises having a sewerage system or septic tank shall ensure access to the 
septic tank for the purpose of enabling the septic tank to be cleared, cleansed and emptied by a 
licensed sewerage services contractor [Sewerage Services Act, 1993].  
  
National Forestry Act 1984 (Forestry Rules 1986) 
The National Forestry Act is made to provide the promotion of uniformity of the laws in the 
administration, management and conservation of forests and forest development. Forests are a State 
matter and are therefore controlled by the State Authority [National Forestry Act, 1984]. 
 
Local Government Act 1976  
The Local Government Act sets out the functions of Local Authority. These functions include to 
maintain public health and to carry out activities dealing with solid waste, cleansing and 
consequential powers thereto. The legislation grants certain powers to the local authorities 
established under the Act in the respect to enable this function to be effectively carried out. The 
Local Authority is provided with the power to recover any expanses incurred in carrying out any 
work as a result of any person who commits a nuisance or deposits any filth in or upon the bank of 
any stream, channel, public drain or other watercourses [Local Government Act, 1976].  
 
Industrial Co-ordination Act 1975 (1981) 
According to the Industrial Co-ordination Act the Prime Minister may appoint any public officer to 
be a licensing officer. The licensing officer has the power to revoke a license e.g. if the manufacturer 
has not complied with the license [Industrial Co-ordination Act, 1975]. 
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6.3 Laws of the State of Selangor  
 
Selangor Waters Management Authority Enactment 1999 
This Enactment was passed by the State of Selangor in order to establish the Selangor Waters 
Management Authority to manage and protect water sources wholly within the State of Selangor. The 
Enactment does not cover water bodies wholly within the Federal Administration Centre of Putrajaya 
[Selangor Waters Management Authority Enactment, 1999].  
 
Selangor Water Supply Enactment 1997 
The Selangor Water Supply Enactment is an Enactment to provide provision relating to water 
supplies and for matters incidental thereto. The overall supply authority for the State of Selangor is 
Jabatan Bekalan Air Selangor (now Perbadanan Urus Air Selangor (PUAS)) [Selangor Water Supply 
Enactment, 1997] 
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Laws Respon-
sible to 
enforce 
the law  
 
 
Licenses  Pollution 
control 
Sewage  Waste Land 
Conser-
vation 
and 
classify-
cation  
Develop-
ment  
Drain and 
irrigation 
EQA 
 
DOE  
X 
 
X 
 
 
 
X 
   
The Waters 
Act,  
1920   
 
State 
Authority 
 
X 
 
X 
   
X 
 
X 
 
X 
National 
Land Code 
1965 
 
 
State 
Authority 
 
X 
    
X 
  
Land 
Conservatio
n Act 1960  
Regi-
strar, 
Collec-
tor or 
Commi-
ssioner 
 
X 
    
X 
 
X 
 
Town and 
Country 
Planning 
Act 1976 
Local 
Authority 
      
X 
 
Street, 
Drainage 
and 
Building 
Act 1974  
Local 
Authority 
 
X 
 
X 
 
X 
   
X 
 
X 
 
Sewerage 
Services 
Act 1993  
Federal 
Govern-
ment 
   
X 
    
National 
Forestry 
Act 1984  
 
State 
Authority 
     
X 
 
 
 
Local 
Government 
Act 1976  
Local 
Authority 
    
X 
   
X 
Industrial 
Co-
ordination 
Act 1975  
Prime 
Minister 
 
X 
      
SWMAE SWMA  
X 
 
X 
   
X 
 
X 
 
X 
Selangor 
Water 
Supply 
Enactment 
1997 
PUAS   
X 
   
X 
 
X 
 
Table 6.1: The table provides an overview of the laws, the responsible authorities and main issues covered in the law. 
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6.4 Guidelines  
 
Urban Stormwater Management Manual  
Urban Stormwater Management Manual (MaSMA), prepared by DID, is a guideline on how to 
mitigate the negative consequences of development along rivers. The main point in the policy is that 
the amount of water a river receives before a construction should be equal with the amount of water 
the river receives after construction. The developers have to set up retention ponds with silt traps so 
all the drained water ends up in the pond. This will prevent floods, soil erosion and there will be 
sedimentation of Suspended Solids before the water enters the river.  
All constructions exceeding 10 hectare of land should have these retention ponds and there are 
requirements according to the size of the construction to the capacity and numbers of ponds [http1].  
 
Guideline for the Siting and Zoning of Industries 
DOE’s Guidelines for the Siting and Zoning of Industries, also named the Buffer Zone Guideline is a 
guideline that recommends distance to riverbanks for houses and industries and distance between 
houses and industries [Mohamed and Nordin, 1999]. 
 
6.5 National plans and strategies 
The Malaysian Government has ever since its independence in 1957, made five-year plans 
concerning all development issues including plans for the development of the environment. These 
plans and strategies are considered as guidelines for the policymaking and they do not have 
legislative power. 
 
National Policy on the Environment 2002 
The aim of the National Policy on the Environment is to continue the economic, social and cultural 
progress of Malaysia through a sustainable development. The overall goal is to integrate 
environmental considerations into all development activities and the related decision making. The 
green strategies will be directed towards education and awareness, effective management of 
resources, integrated planning and implementation, pollution prevention and control, proactive 
approach to environmental issues, strengthening of administrative and institutional mechanisms and 
formulation and implementation of action plans [National Policy on the Environment, 2002]. 
 
The Eighth Malaysia Plan, 2001-2005  
The Eighth Malaysia Plan charts the next steps towards becoming a united and fully developed nation 
by the year 2020. During the Eighth Plan period, emphasis will be placed on addressing environment 
and resource management issues in an integrated and holistic manner [The Eighth Malaysia Plan, 
2001]. Here we shall briefly go through the parts in the Eighth Malaysia Plan that deals with river 
water in order to show the connection to the Water Vision. 
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According to the Eighth Malaysia Plan the government will step-up efforts to mitigate the 
deterioration of rivers, marine and groundwater quality.  
In order to further reduce and improve the water quality of discharged wastewater, the Government 
will continue to upgrade existing sewage treatment.  
In tackling water pollution originating from the agricultural sector, focus will be given to promote 
sound cultivation practices and the use of advanced agricultural methods including precision farming. 
There will be made programmes to train and educate pesticides users on the safe handling of 
pesticides and include the environmental aspect in the production. 
To ensure adequate and safe water, as well as clean rivers and minimal flooding, a National Water 
Policy will be formulated, to provide the framework for water conservation and management. The 
policy will address several challenges, including managing water resources efficiently and 
effectively, flood occurrences, and emphasis the need to keep development to a level that is within 
the carrying capacity of river basins, while protecting and restoring the environment. It will also 
emphasise the Integrated River Basin Management approach, the protection of catchment areas and 
reservoirs and address issues of inter-state and inter-basin water transfers. In addition, state 
governments will be encouraged to establish water management bodies such as SWMA to ensure 
proper planning, monitoring, enforcement and management of water resources on a river-basin basis 
[The Eighth Malaysia Plan, 2001]. 
 
 
Third Outline Perspective Plan (2001-2010) 
The Third Outline Perspective Plan (OPP3) marks the second phase towards the realisation of the 
Vision 2020 of becoming a developed nation. OPP3 focus on some key strategies to achieve 
sustainable growth, one of them is to adopt modern production systems and technology to raise the 
country’s productivity and value added. According to the OPP3 growth objectives will be balanced 
with environmental consideration, there is ensured that the country’s development is environmentally 
sustainable to safeguard growth and prosperity for the present and future generation [Third Outline 
Perspective Plan, 2001]. 
 
6.6 Summary 
This chapter shows that there are many laws, regulations, policies and plans that in one way or the 
other are related to water resources. The water laws are wide-ranging and cover the issue of water 
well. The problem with the legislation is that the laws are assigning different responsibilities to 
various agencies and institutions; responsibilities that are difficult to distinguish from one another. 
This causes some confusion about who is the responsible authority for the implementation, which 
could create both wholes and overlaps in the regulation (see table 6.1). The main problem seem to be 
the comprehensive area, water management are dispersed over, both institutionally but also 
geographically. 
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Water is a federal-state-local issue, which makes the Malaysian system complex and not easily 
transparent. Licensing concerning water use, discharge and land use is overlapping. DOE and State 
Authority is stated as licensing authorities respectively in EQA and Waters Act. The State Authority 
is the licensing authority concerning matters that interfere with the rivers, but according to Waters 
Act, this responsibility is passed on to District Officers, and then also the local authorities are issuing 
licenses.  
Some of the laws are covering the same aspect. For instance are land conservation in accordance with 
Waters Act, National Land Code, Land Conservation Act and National Forestry Act.  
 
Some of the regulations have specific limits, levels, distance and specific measurements that should 
be complied with, but some also use more diffuse concepts as nuisance, pollution etc. without 
defining exactly what is meant by these expressions. This may inhibit successful implementation of 
the laws; as mentioned in chapter 3, policy-goals and policy-designs, which do not include defined 
concepts can be very difficult to implement. In addition, the fact that there exist so many laws 
concerning similar aspects, assigning similar responsibilities to different agencies, can also lead to 
confusion of what exactly is legal/illegal and who is responsible for enforcing in instances of non-
compliance.  
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 7 Water related agencies and institutions  
 
In Malaysia various agencies and departments on federal, state and local level are responsible for 
different aspects of the water management. In this chapter the agencies and institutions involved in 
river water management in the Langat River Basin will be described. The chapter is based on the role 
and responsibilities of the different institutions, according to law and constitution. In the summary, at 
the end of this chapter, the institutional set-up will be related to implementation theory, in order to 
determine if there are aspects in connection with this set-up that can influence the implementation 
process. In the stakeholder analysis, the constitutional role will be compared with the way the 
agencies and institutions act in reality. 
 
7.1 Division of power between federal, state and local level 
The relationship between the Federal and the State Government is defined in the Constitution, which 
specifies the responsibilities of the different levels in the government. The legislative and executive 
powers are divided between the federal and state level. The Federal Government may prepare model 
legislation, but the state is responsible for the implementation [Ministry of Environment and Energy, 
2001].  
The administrative control over the environment is divided so that the regulatory framework is a 
federal matter, and the land and resources are a state concern. Water is a state matter and the states 
thereby have the full jurisdictions on water inside its respective state boundaries. This includes rivers, 
lakes, streams and water beneath the surface of the land. The Federal Government only has 
jurisdiction on water in cases where rivers cross state boundaries, and the states concerned cannot 
agree on the use or the regulation of the respective river. This is however seldom the case since the 
majority of the Malaysian rivers is wholly within one state and then under full jurisdiction of that one 
state [Sharif, 2002]. Certain responsibilities nevertheless are under the Federal Government such as 
flood mitigation and protection of the environment. On the federal level these responsibilities are 
under different departments such as Department of Irrigation and Drainage (DID) and Department of 
Environment (DOE) [Abdullah and Jusoh 1997; Sharif, 2002; Ministry of Environment and Energy, 
2001]. 
 
7.2 Environmental agencies and institutions 
 
7.2.1 The National Water Resources Council, NWRC 
After the water crisis in 1998 there was set up a National Water Resources Council (NWRC) at 
federal level. The purpose with NWRC is to deal with water, because water is a cross-sectoral issue. 
NWRC was established as a co-ordinating and consolidating body to pursue a more effective water 
management, and as a platform through which relevant national policies and strategies can be 
formulated to serve as a guide. By having this facility, an effective relationship concerning water 
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could be established between federal and state level. Furthermore it can help achieving uniformity of 
regulatory framework and practices across the states. NWRC has adopted a co-ordinated approach 
that includes planning and sustainable development of water resources [Azhar, 2000; Eighth 
Malaysia Plan; Sharif, 2002]. 
The main function of NWRC is to bring together State Governments and federal cabinet ministers 
towards collaboration, and identify linkages in the policymaking process. This includes formulating 
and managing policies, preparation of national and regional water resource master plans and also 
upgrading and allocation of water resources for various users. It is also NWRC’s responsibility to 
advice states on conservation, protection and gazetting of water catchment areas and to be the co-
ordinating body on implementation of inter-state water transfer schemes. Collection of information 
on national water resources and water demand is also one of the functions of the NWRC. NWRC 
should also play an advisory role in setting up Water Management Authorities at state level [Sharif, 
2002]. 
 
7.2.2 The Economic Planning Unit, EPU  
The Economic Planning Unit (EPU) is under the prime Minister’s department and is the central 
planning agency responsible for the preparation of the national socio-economic development plan in 
the country. The EPU at state level, SEPU, is an extension of the Federal EPU and is responsible for 
the planning of all socio-economic development programmes in the state [Ministry of Environment 
and Energy, 2001].  
 
7.2.3 The Department of Environment, DOE  
The Department of Environment (DOE) is under the Ministry of Science, Technology and 
Environment and was set up primarily to administer and enforce the EQA [Bankoff and Elston, 1994; 
Ministry of Environment and Energy, 2001]. DOE has broad power to regulate and improve 
environmental quality. Under the EQA the department has made several regulations, and under these 
regulations DOE at federal level has made discharge standards, and administrative and legal actions 
to achieve the objectives of the regulations. One of DOE’s responsibilities is to control the water 
pollution and to monitor the water quality in all inland waters [Abdullah and Jusoh 1997; Ministry of 
Environment and Energy, 2001]. DOE have since 1976 developed guidelines on siting and zoning of 
industry, nevertheless does DOE not have the full power to determine location, because decision on 
land matters falls under the jurisdiction of the State [Mohamed and Nordin, 1999]. 
DOE is able to issue licenses to prescribed premises or issue contravention licenses [Ministry of 
Environment and Energy, 2001]. In some cases a proponent can get written permission for a 
minimum time period with non-compliance in the form of a contravention license. This allowance 
can be acceptable to a certain extent, e.g. in the beginning of a project [Jamaluddin, 2000].  
 
The Director General of DOE is responsible for the co-ordination of all activities regarding the 
discharge of wastes and prevention of pollution and protection of the environment. The Director 
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General can recommend to the Minister policies and measures to protect the environment, restrictions 
on discharges and a long range of measures. The Director General can also suggest any amendments 
to laws affecting pollution and the environment [Bankoff and Elston, 1994]. 
The Environmental Quality Act of 1974 makes provisions for the DOE to carry out environmental 
impact assessment (EIA) and pre-siting evaluations of certain proposed developments. This is done 
to ensure that environmentally sensitive areas, such as housing, forestry reserves, national parks and 
water catchments areas are adequately buffered from adverse effects of any proposed activity 
[Bankoff and Elston, 1994]. At state level, DOE is responsible for the implementation and 
enforcement of the regulation; DOE at state level also reviews application for siting of new industries 
and development projects, which is not subject to EIA. [Ministry of Environment and Energy, 2001].  
  
7.2.4 The Department of Irrigation and Drainage, DID 
The Department of Irrigation and Drainage (DID) is under the Ministry of Agriculture. All the 
department’s activities are related to water and since the agricultural sector is the largest consumer of 
freshwater in Malaysia, DID is an important player in the management of the rivers and other water 
resources [Abdullah and Jusoh 1997; Sharif, 2002]. 
The responsibilities of DID is to provide engineering services in the field of irrigation infrastructure, 
provide service for drainage in agricultural and urban areas, and manage the rivers especially with 
respect to maintaining the channel and its corridors. DID is furthermore responsible for flood 
mitigation and controlling water resources. The Department is collecting hydrological data for the 
interpretation of surface water flow and measures on rainfall data, water level, suspended sediments, 
evaporation, and agro hydrology [Abdullah and Jusoh 1997; Ministry of Environment and Energy, 
2001]. DID have no legal instruments to enforce with regards to rivers and their management 
[Ministry of Environment and Energy, 2001]. 
The functions of state DID is primarily to assist the State Government in planning, construction, 
operation and maintenance of drainage and irrigation works, maintenance of rivers and waterways, 
and provide advice and undertake flood mitigation works. The state DID office act as a headquarter 
for DID activities within the state, and provide logistical and technical support to the districts. The 
district DID offices are the operational centres, and undertake DID operations, maintenance and 
development works. The collection of hydrological data and maintenance of equipment is a district 
function [Ministry of Environment and Energy, 2001].  
 
7.2.5 The Public Works Department, PWD 
The Public Works Department (PWD) is under the Ministry of Works and is in charge of co-
ordination, planning, supervision and maintaining of public works, which are building of roads, 
bridges, and buildings. They are also responsible for the design and construction of these 
infrastructure projects.  
The PWD gives advice and can undertake many of the roads and building projects at the request of 
the local authorities, and furthermore they give technical advice to the Federal Government [Ministry 
of Environment and Energy, 2001].  
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7.2.6 The Selangor Waters Management Authority, SWMA 
The Selangor Waters Management Authority (SWMA) was established by the State of Selangor by 
the Selangor Waters Management Authority Enactment passed on 9th April 1999, and started 
operation 1st of August 2000 [Sharif, 2002].  
 
The role of SWMA is to be an integrating central agency at state level. SWMA tries to work from a 
legal aspect and thereby to become a link between water related departments and superior legislation 
[Sharif, 2002]. 
The Selangor Waters Management Authority Enactment has been promulgated as a comprehensive 
legislation to address current water resource management issues. “The main objectives of the 
Enactment is to enable the State of Selangor via the SWMA to manage water resources and river 
basins in an integrated and holistic and sustainable manner” [Sharif, 2002, pp. 22]. This includes the 
protection of river and water resources and the environment, promotion of both Integrated River 
Basin Management, private sector participation and public participation, and also research and 
development in the water sector [Sharif, 2002].  
SWMA is empowered to act as a safeguard towards protecting and enabling utilisation of water 
resources, and can take action against any activity that can have an adverse impact on any water 
source. This action could consist of licensing, imposition of safety standards, fitting of approved 
equipment, monitoring and regulation of any activity. SWMA is also vested with a range of power to 
develop, control, regulate and manage water sources. Furthermore SWMA can collect and 
disseminate data and conduct research. Any taking of water either diversion, abstraction and 
extraction or discharge into water will be subject to the control by SWMA. Any services undertaken 
by SWMA can be privatised, but then they have to play a regulatory role to make sure that the private 
entity plays its role effectively [Sharif, 2002].  
 
For the moment the SWMA is not fully functional. The policy formulation and the enabling of a 
comprehensive legislation are already developed. The development of institutional network and the 
strategic planning is ongoing. The next steps, in the development of a fully operational Authority, are 
the establishment of sustainable financing, integration of social participation and acceptance. The last 
step is the strategic environmental management plans for water resources, river basin and coastal 
zones and the implementation of these plans. The funding is expected sustainable in 2004 [Sharif, 
2002]. 
 
A Board of Directors governs the SWMA. This board reflects on the functions to be undertaken 
under the Enactment. The Enactment provides an establishment of a Technical Committee to ensure 
better co-ordination with other related agencies. The Technical Committee consists of Directors from 
all relevant departments and representatives from Local Authorities. The Enactment states that one of 
the functions of the SWMA is to “co-ordinate multi agency relationships in the state and promote co-
operation and co-ordination for multi functional uses of water sources” [Selangor Waters 
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Management Authority Enactment, 1999, pp. 140]. SWMA will carry out co-ordinating and 
integrating work, and try to identify the overlapping roles of the water related state agencies and also 
fill up the missing gaps. The objective is to move from sectoral management to integrated water and 
environmental management. The Technical Committee must facilitate full co-operation from the 
related agencies to meet the SWMA objectives, while implementing their own programmes. This co-
operation will be fully operationalised with the formation of a Statutory Committee for each river 
basin, which will establish three working committees each. The first working committee will mainly 
consist of DOE and SWMA and the field of responsibility is regulating point sources, pollution and 
water quality. The second working committee will mainly consist of SWMA and the local 
authorities; the field of responsibility is regulating non-point sources, pollution, urban drainage, 
rivers and coastal waters management. The third working committee will mainly be consisting of 
DID and SWMA, the field of responsibility is regulating flood, mitigation and coastal erosion. The 
Statutory Committees will formulate regulation and gazette it for the river basins. All the involved 
and related departments and agencies still have the same field of responsibilities as before the set-up 
of SWMA. SWMA are not rearranging their responsibilities, only harmonising their functions. 
SWMA is an umbrella organisation on behalf of the State [Sharif, 2002].  
 
The Selangor Waters Management Authority is funded indirectly by the Federal Government through 
the State Government. The funding is also a result of income from resource fees, permits, penalties, 
and fines and from development investments. Possible future income sources are expected to be 
assessment rates from drainage and pollution control and income from logging fees. The final 
decision making process and distribution of the funding within SWMA takes place in both the Board 
of Directors and in the Technical Committee [Sharif, 2002].  
 
7.2.7 The Local Authority 
There are three main legislations enacted by the government that the local authorities can use. These 
are the Local Government Act 1976, Street, Drainage and Building Act 1974 and the Town and 
Country Planning Act 1976. The enforcement of these Acts is through by-laws pertaining to certain 
local authorities made by the various state legislative assemblies. Therefore the local authorities have 
their own governing by-laws that differ among the districts. Generally the local authorities will under 
the legislation, have the responsibility of controlling and conservation of the environment, sanitation 
and public health, prevention of epidemial diseases and the general welfare of the residents within the 
Local Authority area. The function of the Local Authority can be extended [Jamaluddin, 1998]. 
The legislation includes a number of provisions which empower the Local Authority to act against 
polluters, provisions regarding prevention, and offences related to disposal of waste, duties of local 
authorities to construct drains, water and sewage channels, functions of the local authorities to 
control and plan land development, places and buildings in their areas. The management of urban and 
domestic sewage, which is one of the big contributors to the pollution of the rivers, are under the 
jurisdiction of the local authorities. Also some of the negative consequences of developments are 
under the jurisdiction of the local authorities such as erosion and silting from areas cleared for 
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housing developments. The Local Authority also handles collection of solid waste and disposal. For 
the control of developments and economy for the purpose of environmental conservation the local 
authorities are required to prepare land use plans called structure plans. The structure plan should be 
able to determine where an urban area, residential area, industrial area, agricultural area should be 
located. After the structure plan has been accepted the local authorities can make local plans parallel 
to the structure plans, the local plan will be more detailed [Jamaluddin, 1998].  
 
7.3 Summary  
In this chapter the most important actors in the river water management arena at various levels, and 
their responsibilities and jurisdiction have been described. The Malaysian institutional system is very 
complex and comprehensive, and there are many actors in the field of river water management and 
policymaking. As mentioned in chapter 3, implementation can be impeded, if the site of 
implementation is too comprehensive, with many decision-makers and implementers dispersed 
throughout a massive organisational and geographical area. 
 
The NWRC is one of the policymaking institutions, where relevant national policies and strategies 
can be formulated to serve as a guide. The NWRC must ensure an effective relationship concerning 
water between federal and state level. They can also contribute to a uniformity of regulatory 
framework and practices across the states. 
DOE at federal level has made discharge standards and administrative and legal actions to achieve 
the objectives of the regulations. The responsibility of DOE at federal level is to control the pollution 
through policymaking. DOE Federal has developed guidelines on siting and zoning of industry, but 
the full jurisdiction on land matters falls under the states. DOE Federal can recommend policies, 
restrictions, and amendments to laws, and measures to protect the environment to the Minister. The 
DID Federal is mainly working as a consulting body regarding the Government in planning, 
construction, operation and maintenance of drainage and irrigation works. In that way they are 
indirectly a part of the policymaking process. But they are also policy-makers themselves, since they 
are responsible for guidelines, strategies and programmes regarding their field of responsibility. 
 
In Malaysia the line between the organisationally level and the “street-level” is not sharply defined. 
The institutions responsible for the implementation process are both operating organisationally and 
on “street-level”. DOE at state level is responsible for the implementation, and enforcement of the 
regulation and policies formulated by the Federal DOE. DOE at state level is reviewing application 
for siting of new industries and development project, and reviewing applications for licences and 
contravention licenses. State DOE is furthermore responsible for monitoring the water quality in all 
inland waters, and inspection of the industry in order to control whether the regulation is followed. 
The functions of DID at state level is, as Federal DID, to act as consultants for the State Government 
in planning, construction, operation and maintenance of drainage and irrigation matters. They are 
also responsible for maintenance of rivers and waterways and provide advice, and undertake flood 
mitigation works. They are the implementing body of the policies formulated by DID Federal. PWD 
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is responsible for public works; the issuing of licences for main roads and roadside drains inside 
developments, and is furthermore advising developers. 
The local authorities are responsible for the enforcement of Local Government Act, Street, Drainage 
and Building Act and Town and Country Planning Act through by-laws made by the state legislative 
assemblies. The local authorities have the responsibility of the implementation of these by-laws. 
These include, among others, controlling and conservation of the environment. In addition the local 
authorities are empowered to act against polluters in different connections.  
 
Indirectly EPU and SEPU are controlling the entire implementation process from the top to the 
bottom. They are in control, since they are the institutions that are planning all socio-economic 
development plans, and are thereby controlling the financing to all institutions. 
NWRC and SWMA are both co-ordinating bodies. Their responsibility is to be in charge of the 
overall co-ordination in the implementation process, and therefore in particular to identify gaps and 
overlaps from the very top to the very bottom, from policy-making to the target group.    
 
There are policy- and decision-makers at all three levels; federal, state and local. Furthermore is the 
implementation carried out both at state and local level. The institutions’ responsibilities are 
overlapping, which can cause gaps instead. Furthermore the actors at the different levels posses 
different power capabilities and priorities according to their individual field, which may influence the 
implementation.  
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 8 The Langat River Basin 
 
This chapter will describe the Langat River Basin in general and the part in Hulu Langat District in 
more detail. There will be an introduction to the geographical characteristics, to the surroundings and 
the land use in the basin. It will be described which activities that are ongoing, and who/what the 
main contributors to the pollution are. Finally we will examine data on river water quality collected 
from the DOE.  
 
8.1 Introduction 
The Langat River Basin is located in the western part of Peninsular Malaysia just south of the Klang 
Valley. Langat covers three administrative units: State of Selangor, State of Negeri Sembilan and 
Putrajaya Federal Territory. Furthermore is the basin covering 4 districts, namely Sepang, Hulu 
Langat and Kuala Langat in Selangor, and also part of the Seremban District in Negeri Sembilan 
[Mohamed and Siwar, 2001; Yusuf et al., 1999, Yusuf, 2001]. Langat River and its main tributary 
Semenyih River have their origin in the western slopes of the main mountain range in the Malay 
Peninsula [DID, 2002; Mokhtar et al., 2001; Zakaria, 2001]. The Langat River flows south-west, 
while gradually changing directions to flow westwards near the hilly areas of Kajang and Bangi. 
Then it enters the flat land near Dengkil, before meandering along the Paya Indah wetlands and 
discharging into the Straits of Melaka and Lumut Strait [DID, 2002]. The geographical location of 
the Langat River Basin can be seen in figure 8.1. 
 
The whole Langat catchment area is 2090 km2, whereas 1.500 km2 is in the State of Selangor, 
covering 18,8% of the state’s land mass, and 574 km2 is in the state of Negeri Sembilan covering 
8,6% of the states land mass. The main tributary to the Langat River is Semenyih River, other 
important tributaries are Beranang River and Labu River. The morphology in the river basin can be 
divided into 3 regions: mountainous areas, hilly areas and flat lowlands [DID, 2002]. Elevation range 
from 1000 m (asl) in mountain areas, to about 150 m (asl) in hilly areas around Kajang. From Kajang 
to Paya Indah wetland’s areas below Dengkil the elevation drops from about 150 m to 50 m. These 
flat lowlands are located in the south-western part of the basin [DID, 2003].  
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Figure 8.1: The figure illustrates the geographical location of the Langat River Basin [provided by LESTARI]. 
 
Langat River receives between 1900 mm to 3000 mm of rainfall per year. Rainfall patterns vary from 
the upper catchment mountainous area to the coastal parts. The driest area is in the middle of the 
basin. The mean annual temperature is 26,8°C and the relative humidity is about 80% [DID, 2002]. 
Three major types of forests are found in the basin. The dipterocarp forest is mainly found in upper 
part of the catchment area in Hulu Langat and Seremban Districts, while peat swamp forests mostly 
are found in the lower land around Sepang and Kuala Langat. The peat swamp forests have played an 
important role in the hydrological balance of the basin, but have lately been cleared for development. 
The mangrove forests are found along the coast and on coastal islands. The coastal mangroves are 
increasingly converted for aquaculture and coastal development [Abdullah, 2000; DID, 2002]. 
 
8.2 Development in the Langat Basin 
Langat River drains through one of the fastest growing areas in Negeri Sembilan and Selangor. 
Urban growth in Hulu Langat and Seremban far outpaces the states’ average figures. The reason why 
the Langat Basin is experiencing such an intensive urbanisation is partly because of the major 
development projects implemented in the area. These mega-sized projects are Putrajaya, Cyberjaya, 
Kuala Lumpur International Airport (KLIA) and the Multimedia Super Corridor (MSC). All these 
activities have made the Langat Basin the hub for development next after the Klang Valley [DID, 
2002; Zakaria, 2001]. While these major development projects are located in the middle or lower part 
of the basin, extensive expansion of existing urban centres in Hulu Langat, in the upper part of the 
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basin, are also taking place. These growth centres include Ampang Jaya, Kajang, Cheras and 
Balakong. The lower stretch of the basin covers extensive areas of oil palm and coconut plantations 
and wetlands. At present time, plantations are increasingly being converted to industry and housing 
[DID, 2002]. Manufacturing industry in the basin has also been growing very rapidly the last decade, 
and has become the main engine of economic development for Selangor and Negeri Sembilan, as 
well as for Malaysia. The development of the manufacturing industry has been influenced by the 
Klang Valley development and well planned policy strategies. The majority of the industrial estates 
in the Langat Basin are located in the Hulu Langat District [Mohamad and Siwar, 2001].  
 
8.2.1 Population growth 
The population growth in the basin is one of the highest in the country. In 2001 the population in the 
basin was estimated to 1,85 million. The population growth rate for the basin is 7,64% pr annum. For 
the whole State of Selangor the rate is 6,13%, and for Peninsular Malaysia 2,5%. The growth rate 
differs among districts and Hulu Langat District has the highest growth rate of 9,33%. In the year of 
2000, 58% of the total population in the basin was located in the Hulu Langat District [DID, 2003]. 
One of the reasons to the rapid population growth in the area is the big number of migrants that the 
State of Selangor receives annually. The before mentioned development projects add attraction to the 
basin, and have attracted more people, businesses and industry with promises of job opportunities 
and a high quality of life through better infrastructure and urban facilities [Ghazali and Nordin, 
1999]. 
 
8.2.2 Land use 
The land use in the basin can be divided into three categories. The first category is green areas, which 
are forests, watersheds, reservoirs and recreational areas; these are mainly located in the upper part of 
the basin in Hulu Langat District. The second category is agricultural and rural areas; these are 
mainly located in Hulu Langat, Sepang and Kuala Langat Districts. The third category is 
development and high growth areas; these are mainly located in Hulu Langat, Putrajaya and 
Seremban [DID, 2002]. Figure 8.2 illustrates the distribution of respectively forest, agriculture and 
urban areas in the Langat River Basin.  
Parts of the Langat Basin were earlier mined for tin, but these resources have been depleted, and 
currently only sand mining is active [DID, 2002]. 
From the 1970s to the 1990s the total forest area has been reduced by 27%. In 1991/1992, forested 
areas represented only 27,6% of the total land area of the basin. The reduction of the forested areas 
occurred mainly in the centre of the basin, where most of the mega development projects are located 
[Abdullah, 2000]. The area around the two major water supply impoundments, Langat and Semenyih 
reservoirs, is legally protected as Catchment Forest, to preserve the health and integrity of the 
ecosystem around the reservoirs [Nordin et al., 1999].  
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Figure 8.2: Illustrates the land use for the Langat River Basin in 1998 [provided by LESTARI]. 
 
Concurrent with the population growth is the growth of urban centres, housing and industrial estates 
within the basin [Ghazali and Nordin, 1999]. With the development of infrastructure in the Langat 
Basin, and probably also because of the “spill-over” effect from the adjacent Klang Valley, new 
manufacturing industrial estates have increasingly moved into the Langat Basin. There was in 1997 
located 333 legal factories in the Langat River Basin. Heavy industries predominate with 168 
establishments, followed by medium with 118 and light with 47 establishments located within the 
basin [Mohamed and Nordin, 1999]. The factories are engaged in 22 categories of industrial 
production, among these, manufacture of agricultural products, electrical and electronics, 
manufacture, industrial and engineering products, oil storage, furniture, textile and chemical 
industries. The dominating industries are the electrical and electronics [Mokhtar et al., 2001; p.c. 
Mohamed (1), 2003]. Land cover in the basin is predominantly agriculture, 64% of the basin is under 
this category. The agricultural activities consist mainly of oil palm plantations, rubber plantations, 
piggery, poultry, aquaculture, cattle rearing and fruit orchards [Mokhtar et al., 2001; Nordin et al., 
1999].  
 
8.2.3 Water use 
The water supply in the Langat Basin is mainly obtained from the rivers. Two dams regulate the flow 
in the rivers: Langat dam and Semenyih dam built in 1979 and 1984 respectively. These two dams 
serve as regulating reservoirs, to regulate the flow of water to the water intake points further 
downstream during periods of low flow. The raw water is abstracted from the rivers and treated in 
Water treatment plants, and the water is then supplied to the consumers through the water distribution 
system. Perbadanan Urus Air Selangor (PUAS) is responsible for the water supply in Selangor [DID, 
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2003]. The total nominal output from the eight water treatment plants located in the basin is 1.362,3 
million litres per day (mld) [DID, 2002]. The two largest water treatment plants in the basin are 
Langat water treatment plant and Semenyih water treatment plant. Six out of the eight water 
treatment plants are located in Hulu Langat District, five of these along Langat River and one along 
Semenyih River [DID, 2002]. 
Around half of the potable water supply provided from the Langat River water sources is used to 
supply Klang Valley [Zakaria, 2001]. The water from the rivers also supplies industries and 
agricultural areas with water for manufacturing and agricultural production. Furthermore, the rivers 
are used for recreational sites and habitats for fish and other aquatic wildlife [Yusuf et al., 1999]. 
 
8.3 Environmental state in Langat River Basin 
The fast development in the basin has resulted in the encroachment of watershed areas, disorderly 
development of river corridors, a declining water quality in the river with following threats to 
ecology and bio-diversity, river bank erosion, sedimentation and regular floodings in areas near the 
rivers [DID, 2002]. 
 
8.3.1 State of the river system 
The upstream stretch has a steep riverbed gradients and the flow velocity in the river is fast. Riverbed 
material consists mainly of rocks and stones, and banks are gentle and covered with vegetation. 
Rivers in this area remain healthy and water quality is around class II. Recreational areas have been 
established along the riverbanks. Just past the town of Hulu Langat, sedimentation and occurrence of 
minor bank erosion can be observed. Between Cheras and Bangi, Langat River flows through a 
highly urbanised area with many instances of bank erosion. The riverbanks here are steep and 
sedimentation and siltation are clearly evident. Dumping of solid waste into the river also seems to be 
common [DID, 2002; Nordin et al., 1999]. 
From where Langat River passes Bangi to the confluence with Semenyih River, dredging and sand 
mining activities can be observed. In this part of the river there is evidence of heavy sedimentation 
and severe riverbed erosion. SS are extremely high. Biodiversity is low and for aquatic fauna only 
insensitive fish species can survive. The basin has here undergone an intensive development and 
industrialisation [DID, 2002]. The ecosystem in this part of the river basin is highly stressed, has lost 
most of its biological integrity and resilience and is no longer naturally self-sustaining. In addition 
the ecosystem no longer sustains healthy biotic communities. The water quality in this middle part of 
the basin is within the category of Class III or IV [Nordin et al., 1999]. 
From confluence with Semenyih River, Langat River flows westward up to Chuah River, which has 
been dammed to form Putrajaya Lake. Langat River then passes through Dengkil, and from this point 
and downwards, the riverbed gradient becomes gentler. Further downstream Labu River flows into 
Langat River. Sand mining activities are evident here. Langat River then meanders through oil palm 
estates in the westerly direction towards Banting town. River banks show evidence of sedimentation 
and siltation. River bank erosion is less obvious here, probably due to the low flow velocity of the 
river at this section. At Bandar town Langat River splits into two channels, the northern channel 
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flows into Lumut Straits, while the southern channel flows into Straits of Melaka at Kuala Langat 
[DID, 2002]. 
 
8.4 The stretch of Langat River chosen for the case study 
We have chosen to work with the upper part of the Langat River Basin. More specifically the part of 
the river located in the Hulu Langat District from the upper catchment area around the Langat Dam to 
the highly developed area around Bangi. As described in the previous parts of this chapter, this is an 
area that has experienced a high rate of development, where the highest population growth is 
occurring, and where the water quality in the river is deteriorating drastically. Because of the high 
rate of development at this stretch, the case study can be perceived as representative for how river 
basins in Malaysia will develop in the future. The stretch of the river is not directly influenced by the 
major development projects located elsewhere in the basin, which otherwise could have made the 
stretch less representative. 
 
The highland forests, located in the upper part of the study area, play a significant role as major 
catchment or watershed areas. The highland areas are like natural water towers, providing continuous 
clean supply of freshwater for domestic, industrial and agricultural needs in the lowland areas. 
Development in the upper catchment area will disrupt the water retaining capacity, which might 
result in substantial increase in run-off with associated problems with landslides, land erosion, 
sedimentation, pollution and flooding [DID, 2002]. To ensure the availability and good water quality 
downstream requires the presence of an undisturbed catchment area. The Langat River Basin 
watershed requires proper management and erosion control, before eroded soil is washed into the 
river system. Most of the water treatment plants are also located in this part of the river, which makes 
the area important as a source of drinking water to the population. A high water quality is therefore 
very important and future development has to be considered carefully with the respect of river water 
pollution [DID, 2002]. 
 
8.5 Sources to the pollution 
Pollution of the Langat River is caused by various sources; these can be divided into point sources 
and non-point sources. For the Langat Basin the major point sources include manufacturing 
industries, sewage treatment plants, livestock and pig farms and water treatment plants. Non-point 
sources of pollution in the Langat Basin include urban areas, agriculture and solid waste dump-sites 
[Yusuf et al., 1999].  
 
8.5.1 Point source pollution 
Point sources are distinct sources of pollution such as from a pipe or ditch, and often are these 
sources continuous [Yusuf et al., 1999]. In the following the major point sources influencing the part 
of Langat River located in the Hulu Langat District will be described. 
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Industries 
The period of the rapid decline of the river water quality coincided with the rapid industrial 
development in the basin beginning in 1991. This indicates that industrial development has had 
undesirable impacts related to the health of the ecosystem and the quality of the environment. Much 
of the pollution from the manufacturing industry originates from the construction and operation of 
factories along the river. Not only does the development of the manufacturing industry in the basin 
contribute to the declining water quality by the discharge of industrial waste, but also by the 
clearance of land which prior were under plantation crops or forest, are disturbing the ecosystem and 
contributing to the pollution with an increased sediment load.  
 
A study by Mohamed and Nordin (1999) states that 64% of heavy industry, 59% of medium industry 
and 50% of light industry in the industrialised part of Hulu Langat District did not comply with the 
DOE Buffer Zone Guidelines in 1999. These industries have been found to be too near to river 
drainage systems and housing areas. The Buffer Zone Guideline suggests 250 m between industry 
and housing, and in some cases the distance is only 20 m [Mohamed and Nordin, 1999]. The siting or 
location of the individual factories within industrial estates does not follow any specific criteria 
either. Except for one industrial estate, most have mixed establishments. Both multinational 
companies (MNC’s) and small and medium industries (SMI’s) are located in the basin. Many of the 
SMI’s are engaged in the production of parts and components for the MNC’s, but there are also 
SMI’s producing their own products for the Malaysian marked, for export or for MNC’s outside the 
basin. There are no guidelines on the type or scale of manufacturing industry allowed in each 
industrial estate, this means that each estate hosts many types of factories, which vary in production, 
capacity to pollute and kind of pollution. Generally industries are producing a vast amount of solid, 
toxic and hazardous waste and have problems in managing and disposing of this waste, the pollution 
problem are thereby increasing. Waste from industrial activities requires intensive management and 
treatment before it can be safely discharged [Mohamed and Nordin, 1999].  
 
Below table 8.1 states the number of factories according to product in the Hulu Langat District, and 
in a part of Seremban, based on data from 1997, note that this is only licensed registered factories. It 
have not been possible to locate a total list of industries in the Hulu Langat District only, that is the 
reason why table 8.1 also is including data from Seremban. The number of unlicensed factories in the 
Hulu Langat District is unknown. 
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Automotive parts and accessories 23 
Chemicals and adhesive 16 
Building materials and related products 24 
Computer and telecommunications 3 
Electrical and electronics 48 
Food and beverage 18 
Furniture and related products 25 
Household 9 
Industrial and engineering products 38 
Leather and footwear products 5 
Non-metallic minerals 4 
Paper, printing, packaging and labelling 15 
Pharmaceutics, medical equipment cosmetics and toiletries 4 
Plastic and PVC 21 
Rubber and rubber products 12 
Stationery 4 
Textiles, fabrics and button 24 
Tobacco 1 
Waste treatment 1 
Wood and wood products 5 
Total 300 
Table 8.1: Number of factories according to product in Hulu Langat District  
and part of Seremban in 1997 [Mohamed and Nordin, 1999]. 
 
Most of these industries are located in the urban areas around Cheras, Kajang and Bangi.  
All industries have to comply with the same standard in the Hulu Langat District, which is Effluent 
Standard A (see Appendix 6). The reason why they have to comply with Standard A and not 
Standard B is that the water treatment plants for water supply are located in this area, and pollution of 
the water can cause the treatment plants to shut down. Furthermore the recreational areas in the 
District also call for Standard A.  
At present time it is estimated that 73% of the factories are not complying, but need to upgrade their 
treatment facilities and 27% is complying [p.c. Sharif, 2003]. Furthermore it is assumed that a great 
amount of the non-complying factories do not have any kind of effluent treatment system, and 
therefore discharge industrial wastewater straight into the river system [Mohamed and Nordin, 1999]. 
Beside all the legal factories in the basin, an unknown number of illegal factories are also located in 
the basin. These are operating without any control or regulation [p.c. Zul, 2003]. In 1998 the 
Selangor state government estimated that there were more than 163 illegal factories along Langat and 
Semenyih River [Muhamad and Nordin, 1999]. 
 
The polluting substances in effluent from the industries include high oxygen demanding organic 
substances, ammoniacal-nitrogen, SS, oil and grease and trace metals [Yusuf et al., 1999].  
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Sewage treatment plants 
Sewage from domestic households includes water from kitchens, bathrooms and toilets and laundries. 
The sewage can contain various substances affecting the environment into which it is discharged. 
These substances include biodegradable organic matters, nutrients and pathogenic organisms. 
Untreated wastewater discharged directly into a body of water require a considerable amount of 
dissolved oxygen in order to decompose, and this might lead to a depletion of oxygen in the water, 
and to suffocation of aquatic life and disturbance of the aquatic ecosystem. Pollution from domestic 
sewage includes effect on parameters such as biochemical oxygen demand (BOD), chemical oxygen 
demand (COD), dissolved oxygen (DO), ammonical-nitrogen (NH3), dissolved phosphates (PO4) and 
suspended solids (SS) [Heng et al., 2001]. Sewage discharge, including treated sewage from 
residential areas, has been identified as one of the main contributors to river pollution [Heng et al., 
2001; p.c. Norhayati, 2003]. 
 
Previously the treatment of the sewage from the households was under the Local Authority, but with 
the concession agreement in 1994 the responsibility was handed over to the co-operatised Indah 
Water. Some treatment plants are still under private management, but in the future will they also be 
handed over to Indah Water. The households in the dense populated areas are connected to a 
mechanical treatment plant, and it is estimated that 65% of all the households in the Langat Basin are 
connected to a mechanical treatment plant [p.c. Sockalingam and Bee Chin, 2003]. For the Hulu 
Langat District the effluent from the mechanical treatment plants has to comply with the Effluent 
Standard A (see Appendix 6). The mechanical treatment plants are nevertheless not designed to meet 
this standard.  
Indah Water has to make effluent reports, but DOE can also take random samplings whenever they 
like. DOE are responsible for the water quality, while the function of the treatment plant is the 
responsibility of the Department of Sewerage Services. The treatment in the mechanical plants 
focuses on BOD, COD, Oil and Grease, SS and ammonia, and occasionally Indah Water also checks 
for heavy metals [p.c. Sockalingam and Bee Chin, 2003]. 
The households that are not connected to a mechanical treatment plant have individual septic tanks. It 
is the responsibility of the households to make sure that they have cleaning facilities, if they are not 
connected to a plant, and it is the responsibility of Indah Water to empty the septic tanks every 
second year. Often people are refusing Indah Water when they come to empty the tanks. This can 
lead to overflow of the tanks, and furthermore some people may attempt to empty the septic tanks 
themselves directly into the rivers or other places [p.c. Sockalingam and Bee Chin, 2003]. There is no 
regulation stating how often the septic tanks should be replaced, but Indah Water assumes that they 
can last at least 20 years. This is nevertheless very difficult to monitor, and the discharge from the 
septic tanks is not known [p.c. Sockalingam and Bee Chin, 2003]. The efficiency of the septic tanks 
is very much depending on proper sludge management, and can deteriorate rapidly if not properly 
maintained [Heng et al., 2001]. In the Langat Basin are there 30.000 individual septic tanks, and in 
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the Hulu Langat District there are at least 16.000. In the future all the households in the basin should 
be connected to a treatment plant [p.c. Sockalingam and Bee Chin, 2003].  
The biggest sludge problem is identified to come from the septic tanks. Presently the sludge from 
treatment plants, and septic tanks are disposed on landfill sites. This is nevertheless an unsustainable 
solution, because they are about to be filled up. Research and development studies concerning 
effective sludge treatment are ongoing. [p.c. Sockalingam and Bee Chin, 2003]. 
Under the new sanitary regulation, all households have to be connected to some kind of facility, and 
it is illegal to discharge directly into the river. It is the responsibility of the Local Authority to 
implement the regulation and make sure it is followed [p.c. Sockalingam and Bee Chin, 2003].  
 
8.5.2 Water treatment plants 
The Langat River is, as mentioned earlier, an important water resource and provides drinking water 
for the basin itself including Putrajaya, and for a considerable part of the Klang Valley. Responsible 
for the water supply is PUAS, which is a co-operatised company, still wholly owned by the state and 
under the Public Works Department. The treatment of the water is carried out by private companies 
and PUAS is buying water from them and is responsible for the distribution, and also that the water 
complies with the standards. The drinking water has to comply with the standards for drinking water 
set by WHO [p.c. Subramaniam, 2003].  
The treatment process cleans for substances that are naturally found in the river such as BOD, COD, 
SS and bacteria. Tests are performed for substances not naturally found in the river such as heavy 
metals, phenols, pesticides etc. but devices to clean for such substances are not available. If the water 
is polluted with such substances, the water treatment plant has to shut down. For certain parameters 
the treatment plants have an on-line monitoring system. The Ministry of Health is also frequently 
monitoring the water, and in the distribution system there is also monitoring stations. Besides 
extraordinary pollution, high loads of BOD, COD, SS and ammonia can also cause the treatment 
plants to shut down, because the water in such cases cannot be treated sufficiently [p.c. 
Subramaniam, 2003].  
The sludge is handled either by depositing it in sludge lagoons, or by discharging it back into the 
river further downstream. Presently one treatment plant is in the process of installing sludge 
treatment facilities [p.c. Subramaniam, 2003].  
 
8.6 Non-point sources of pollution 
Non-point sources are diffuse sources, arising from a broad range of human activities, and do not 
have any point of entry into receiving water bodies [Yusuf, 2001]. In the following are the main non-
point sources influencing the Langat River in the Hulu Langat District presented. 
 
8.6.1 Urban areas 
In our study area five major towns are located namely Hulu Langat, Cheras, Kajang and Bangi; with 
Kajang as the biggest of them. Presently all towns in Hulu Langat District are expanding to meet 
increasing demand in housing and commercial centres. Pollution load from urban run-off is SS, 
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nutrients, oxygen demanding substances, oil and grease, pathogens and toxic substances, 
ammoniacal-nitrogen, phosphate-phosphorous and heavy metals, originating from factories, 
households, and markets waste [Yusuf, 2001].  
 
8.6.2 Earthworks and developments 
When land is cleared for development activities such as industry, housing and urban areas, large 
areas of land is often left bare for a while, exposed for soil erosion, especially when it rains hard, and 
is entering river systems as sediment. From construction sites is the major pollution source SS 
The mitigating measures used at construction sites are to direct the water into sedimentation ponds or 
drains, wherefrom the water is filtrated before it enters the river. The ponds also have the function of 
retaining the water so it goes slowly into the river after heavy rainfalls, and thereby mitigating the 
risk of floodings [p.c. Mohamed (2), 2003; p.c. Suhaimi, 2003]. Furthermore are open spaces usually 
covered with grass to minimise erosion, and silt traps are also being used [p.c. Suhaimi, 2003]. It is 
the responsibility of DOE to inspect the construction sites and to give warnings and penalties, if they 
are not complying with the standards. [p.c. Mohamed (2), 2003]. 
The issues are the same for earthwork as it is for construction sites. During site visits to the Langat 
River we observed huge areas of earthwork used for production of bricks. This destruction of hills in 
search for usable soil has also left land cleared for vegetation (see Appendix 1). Erosion mostly 
occurs in the lower parts of the basin, but it has also shown to be more and more common in the 
developed parts of the upstream area. In Hulu Langat District between Kajang and Dengkil, intensive 
development activities have caused massive soil erosion [DID, 2002]. 
 
Soil erosion as a result of e.g. cultivation of agricultural crops, use of chemicals for agriculture, urban 
development, filling of swamps and lowlands and construction of infrastructure, drainage and road 
works have contributed to increased incidences and severity of flooding. Flood records from 1980 
and onwards indicates that the frequency of floods is increasing, especially around the middle part of 
the basin. Most flood events occur in the Hulu Langat District, probably due to the increased 
development in the area around Kajang and Bangi. The upper reaches in Hulu Langat District also 
encounter occasional flooding [DID, 2002].  
 
The soil erosion is often the culmination of a degradation process where weathered soil is removed 
by water. Normally vegetation would protect the weathered material from being eroded, but when the 
ground surface is exposed, erosion will occur. When the soil is flushed out with the rainwater it will 
be deposited in the channels of the main watercourses, or maintained in suspension in the streams. If 
the suspended material does not settle, it will finally be discharged into the main rivers as SS. The 
content of SS increased by 34 % in the Malaysian rivers in 1998. The amount of SS in the rivers 
result in low water quality, and causes major transformations from natural to urban rivers [Masture 
and Al-Toum, 1998].  
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8.6.3 Agricultural activities 
The Hulu Langat District does not have intensive agriculture, but mostly “gentleman farming” which 
is small farms cultivating orchards, or having cattle for own consumption and for hobbies. Earlier 
there were rubber estates, rice paddies and pig farms, but the majority have been moved [p.c. 
Sukiman, 2003]. Around Semenyih River agriculture is still taking place. These activities include 
fishponds, pig farms, oil palm plantations and sugar cane plantations and KFC chicken farms [p.c. 
Sukiman, 2003]. Possible pollution from agriculture includes SS, nutrients, pesticides and heavy 
metals [Yusuf, 2001].  
  
8.7 Water quality on our part of the river 
As illustrated in the previous paragraph, the sources to the pollution in the Langat River Basin are 
many. We will in this chapter try to identify the main pollution sources and the location of them 
along Langat River within the Hulu Langat District. This will be done by evaluating the data obtained 
from DOE, and thereby showing the tendency in pollution load downstream. 
 
8.7.1 Data 
In order to assess the water quality and the possible sources to the pollution in the chosen part of the 
river, we obtained data from DOE for the year of 2000, 2001 and 2002 (see Appendix 2). This is to 
provide an overview of the development in the water quality from upstream to downstream, and to 
make the data more representative by not only having data from one year, where weather conditions 
could play a significant role.  
 
We find that the best way to present the data is graphic. In that way we can for each parameter (BOD, 
COD, DO, SS, NH3) illustrate the change in water quality due to concentration, from the upstream 
part of the basin and downstream to the Bangi area, where the study area ends. 
 
When analysing the data we took into consideration the variety in the data concerning time for the 
monitoring, and the hydrological conditions during the monitoring. The time of the samples is very 
crucial for the result. Residence time of the water is a matter of hours. The flow in the river makes 
the pollution level vary greatly. The samples therefore mostly reflect a momentary picture of the 
environmental situation of the river. Nevertheless have all the samples been taken either just before 
12.00 p.m. or in the afternoon. There is no significant difference between samples taken in the 
morning and samples taken later. The flow of water in the river could also influence the results. But 
there is no significant difference between the sampling results taken when the water was low or high.  
 
We have chosen to illustrate the graphs for BOD, COD and SS on a logarithmic scale. The variation 
in the monitored data is so great that it would be impossible to show this in a regular graph, the 
variation would be almost impossible to see except for few of the data. When using the logarithmic 
scale the variations cannot be seen exactly, but the illustration is still better. 
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Location of monitoring stations 
We received data from a total of 6 monitoring stations. The first (1) station is located in Lui River, 
which is a tributary joining the Langat River just downstream of the dam in the upper catchments 
area. The second (2) station is located just downstream from the dam. The third (3) station is located 
in the first developed area Langat River is running through, Cheras. The fourth (4) station is located 
in Kajang. The fifth (5) just downstream of Kajang and the Sixth (6) is located in another tributary to 
Langat River, Limau Manis River. The location of monitoring stations can be seen in figure 8.3. 
  
We have decided to use the data from station 1 and 6 even though these two monitoring stations are 
not located within the Langat River. We have chosen to include these two to illustrate the 
contribution from these tributaries.  
 
We have furthermore decided to indicate the number of the monitoring station as 1, 2, 3, 4 etc. 
instead of the very long station numbers used by DOE. 
 
 
                   Figure 8.3: The chosen part of the Langat River, showing monitoring stations, and towns and rivers  
                  observed at the two site visits to Langat River  
                  [Freely after Langat maps in progress report, 2003; maps borrowed from DID and LESTARI, UKM]. 
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Several measuring stations had been shut down or were out of function in 2002. This means that for 
some monitoring stations, it has only been possible to get data from 2000 and 2001. Table 8.2 shows 
from which monitoring stations we could obtain data. 
 
Location of stations DOE Station no. 2000 2001 2002 
1. Lui River 3118645 Data Data Data 
2. Downstream Dam 3118647 Data Data Data 
3. Cheras 3017612 Data Data No Data 
4. Kajang 2917642 Data Data Data 
5. Downstream Kajang 2918606 No Data Data No Data 
6. Limau Manis River 2917602 Data Data No Data 
Table 8.2: The data we could obtain from the monitoring stations for 2000, 2001 and 2002 
 
We received data for a total of 32 parameters. The water quality parameters selected for this study is 
the ones the DOE uses when classifying the rivers in accordance to WQI. We have not included the 
pH since there were no significant variation in this parameter.. 
 
Oxygen (BOD, COD and DO) 
One litre of water can dissolve a maximum of 10 mg oxygen. Small amounts of organic matter are 
able to decrease the oxygen content in the water. Generally microorganisms consume about 3 mg/l 
oxygen for the oxidation of one milligram of organic matter. High oxygen demanding organic 
substances from industrial and domestic waste can contribute to low DO levels. If the amount of DO 
falls below 5 mg/l aquatic life is disrupted. Oxygen levels below 1-2 mg/l for a couple of hours can 
cause major fish deaths [Yusuf, 2001]. 
 
Elevated organic matter in river water increases the level of biochemical oxygen demand (BOD) and 
COD, which indicates the amount of oxygen, needed to decompose organic matter and chemicals. 
BOD and COD are therefore used to indicate the level of organic pollution in water. The major 
sources to BOD and COD are unpurified domestic wastewater, waste from livestock farms and 
industries [Yusuf, 2001]. BOD levels are especially high where industrial wastewater and water from 
sewage treatment plants are discharged directly into the river. COD levels are indicating the amount 
of high oxygen demanding organic substances and inorganic chemicals [Yusuf, 2001]. High levels of 
BOD and COD cause the level of dissolved oxygen in the river to decline. In order to be classified as 
class II the DO must be between 5-7 mg/l, BOD 1-3 mg/l and COD 10-25 mg/l [DOE, 2002]. 
 
Biochemical Oxygen Demand (BOD) 
Figure 8.4 shows the fluctuations of BOD in the river throughout our study area.  
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                          Figure 8.4: Illustrating fluctuations of BOD.  
 
In the upstream part of the study area (station 1 and 2) the level of BOD in the samplings are within 
the INWQS threshold level except for one sampling. From Cheras and downstream (station 3, 4, 5 
and 6) the BOD shows a slight increase with some very high values for some of the samples from the 
Limau Manis River. For most of the samples taken downstream, the threshold level for sustainability 
of aquatic life is found to be exceeded. The trend is nevertheless not clear; the fluctuations in Limau 
Manis River area are considerable, varying from 1 mg/l to 156 mg/l.  
 
Chemical Oxygen Demand (COD) 
Figure 8.5 shows the fluctuations of COD in the river throughout our study area.  
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                         Figure 8.5: Illustrating fluctuations of COD.  
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As shown in figure 8.5, the level of COD is lowest in the upstream part of the basin with 17 mg/l, and 
highest in the Limau Manis River with 4.090 mg/l as the highest sampling. Generally the COD is 
showing greater fluctuations as we move downstream, with COD levels reaching several thousands 
for some samples. Except for one significant outstanding sampling, the COD level in the upper part 
of the study lies around 25 mg/l. From Cheras (station 3) the fluctuations become greater and from 
Kajang (station 4) are some samplings exceeding 100 mg/l. Downstream of Kajang (station 5) the 
fluctuations lies between 30 mg/l and above 100 mg/l and from station 6 is seen the same significant 
fluctuations as in the previous figure. Water with concentrations of COD exceeding 50 mg/l is not 
able to support healthy aquatic life [Yusuf, 2001]. 
 
Dissolved Oxygen (DO) 
Figure 8.6 shows the fluctuations of DO in the river throughout our study area. 
Dissolved Oxygen (DO)
0,00
1,00
2,00
3,00
4,00
5,00
6,00
7,00
8,00
9,00
0 1 2 3 4 5 6
station no.
m
g/
l "2000
"2001
"2002
 
                         Figure 8.6: Illustrating fluctuations in DO. 
 
Figure 8.6, is showing the change in the DO in the river from the upstream area to station 6. From the 
two upstream monitoring stations (station 1 and 2) it is seen that the water quality lies within the 
range of class II, with very little fluctuations. Further downstream the fluctuations become greater. 
There is not a fixed pattern for a declining water quality, but it is evident that the amount of dissolved 
oxygen in the river varies greatly as the river runs through the developed areas in Cheras and Kajang.  
 
Suspended Solids (SS) 
SS in rivers are typical for tropical countries, where the heavy rain is washing soil particles into the 
river. Even in an undisturbed tropical river basin will SS be present in the water body [p.c. Sukiman, 
2003]. SS mainly originates from soil erosion, and run-off from other sources. The load of SS causes 
siltation. A high level of SS can cause destruction of flora and aquatic life, furthermore are many 
environmental contaminants adsorbed strongly to SS. A high level of SS also gives the river a very 
brown colour [Yusuf, 2001]. 
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According to INWQS the amount of SS in the water has to be between 25 mg/l and 50 mg/l in order 
to be classified as a class II River [DOE, 2002]. The level of SS in a freshwater ecosystem may not 
exceed 150 mg/l in order to support healthy population of aquatic life [Yusuf, 2001].  
Figure 8.7 shows the fluctuations of SS in the river throughout our study area.  
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                          Figure 8.7: Illustrating fluctuations of SS. 
 
The levels of SS in the study area range from 1 mg/l to 75.500 mg/l. Differences between stations 
and between the upstream and the downstream area is very significant. The highest levels of SS are 
found in the samples from station 6, and generally there is a tendency for the level of SS to increase 
in the downstream part of the river. Except for one sampling in the upstream area, the samplings are 
within 1 mg/l and 100 mg/l. From Cheras (station 3) and downstream do the samples mostly lie 
between 100 mg/l and 1000 mg/l. The high levels of SS from Cheras and downstream increase the 
risk of adverse impacts on the ecosystem, and if any, only insensitive species can survive in that part 
of the river. The high level of SS might indicate that logging and construction activities are ongoing 
in that area. 
 
Inorganic nutrients 
Nutrients are very essential elements to growth and reproduction of aquatic plants and animals, but 
excess levels of nutrients can also negatively affect aquatic flora and fauna. Sources to inorganic 
nutrients are fertilisers, domestic waste, animal waste and industries. 
In an aquatic ecosystem ammonia exists both in an un-ionised NH3 form, a ionised NH4+ form. 
Ammonia is toxic to aquatic organisms in the un-ionised NH3 form. The concentration of NH3 is 
dependent on pH, temperature and the concentration of total ammonia. If an effluent containing a 
toxic level of free ammonia enters a well-buffered body of water, ammonia is rapidly converted to 
non-toxic NH4+ ion. In the case of poor buffering and high pH, free ammonia in the system remains 
high, and biota in the system can be adversely affected [Yusuf, 2001]. In order to achieve class II 
 82
river quality, the amount of NH3 must not exceed 0,3 mg/l, and the amount to support healthy aquatic 
life should not exceed 0,9 mg/l [DOE, 2001]. Concentrations of around 0,3 - 0,4 mg/l have 
nevertheless been reported to inhibit trout spawning and chronic exposure to 0,017 mg/l to delay 
maturation. If the concentration of NH3 exceeds 3 mg/l water treatment plants must shut down 
[Yusuf, 2001]. 
Figure 8.8 shows the fluctuations of NH3 in the river throughout our study area. 
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                         Figure 8.8: Illustrating fluctuations of NH3 
 
The samples taken in the study area varies from under 0,01 mg/l in the upstream part of the river, to 
6,48 mg/l for 2002 in Kajang (station 4). There is a tendency for the amount of NH3 to increase as the 
river moves downstream. Except for one outstanding sample in the upstream area, all samples in this 
part of the river are within the threshold level for support of aquatic life. Downstream do most of the 
samples exceed that level. 
Presence of ammoniacal-nitrogen in a stream above a certain level indicates that sewage is 
discharged into the river. But also other waste and many types of chemical waste, containing either 
ammonia or nitrogenous organic matter, can cause an increase of the nitrogen content in the river. 
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Water Quality Index 
The following figure shows the WQI for the study area. 
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                         Figure 8.9: Illustrating development in WQI from station number 1 to 6. 
 
 
Figure 8.9 illustrates the development in the WQI for the year of 2000, 2001 and 2002 for our study 
area. It can be seen that for the two stations upstream all samples except for two can be classified as 
class II. From Cheras are no samples class II anymore, but change to class III. From Kajang and 
downstream to Limau Manis River the water quality lies between class III and class V, with the 
majority as class IV or V. 
 
Heavy metals 
Levels of lead are found to be from under 0,01 to 0,07 mg/l. The recommended INWQS threshold 
level for Malaysian rivers is 0,05 mg/l [Yusuf et al., 1999]. In our samples this level is exceeded once 
in 2000 for one sample in Limau Manis River. The level is not found to be exceeded for any of the 
other metals. 
 
Summary 
Is it evident that the water quality is deteriorating for all of the parameters as the river moves 
downstream and runs through the highly developed areas, where all sorts of polluting sources are 
located. 
 
When looking at the physical water quality, it is evident that there is a real problem with erosion and 
sedimentation. In the upper part of Langat River, which is located in forested areas, the water quality 
is generally good, and found to be around class II. The water quality is nevertheless deteriorating 
 84
when the river flows through more densely populated areas of Cheras, Kajang and Limau Manis 
River. Suspended solids (SS) are in many parts of the river found at very high concentration. 
 
A study on River Water Quality Assessment and Ecosystem health of Langat River suggested that the 
main pollutants in the rivers of Langat River Basin are organic load, sediment (SS), ammoniacal-
nitrogen. Also significant changes for turbidity and conductivity were detected [Yusuf, 2001]. From 
the data processing above we tend to agree with this assessment. The data has showed a tendency to 
an increase in pollution from the catchment area and downstream to Limau Manis River.   
In general the Langat River within Hulu Langat District are badly polluted. The parts of the Langat 
River classified as class IV has probably lost their capacity to self purify, as the level of pollution 
they receives exceeds their assimilative capacity.  
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9 Stakeholder Analysis 
 
In the stakeholder analysis we will show which main barriers and obstacles to an implementation of 
the environmental regulation we have identified. After this, we can take the next step and suggest 
changes necessary for the achievement of the Water Vision goal of class II water quality, and 
appraise which changes there are needed in order to facilitate a transition towards Integrated Water 
Resource Management (IWRM). 
 
Many earlier studies have been conducted regarding the Malaysian institutional system and how it 
inhibits the implementation of environmental regulation. This part of the analysis will therefore both 
be based on interviews with the different stakeholders, and experiences and conclusions from earlier 
studies. 
 
9.1 Identified problems and obstacles with the implementation 
At first the present condition of the Langat River and the causes of the declining water quality will be 
analysed. This part will mainly revolve around the target group whom the regulation tries to regulate; 
and which main barriers and obstacles we have found in the implementation of the regulation in 
connection to the target group. This first part of the analysis will be based on our stakeholder analysis 
of the users of the river. 
Second we will investigate the institutional set-up in order to identify constraints that are crucial for 
the implementation process, such as power positions, distribution of responsibilities regarding 
enforcement and resource limitations etc. This is done in order to identify possible gaps in the 
implementation process and where the implementation might fail  
 
9.1.1 Causes to the present condition of the Langat River 
Through our site visits to the Langat River Basin and the analysis of the data from the Langat River, 
we found that the target groups in relation to the pollution of the river are the following: 
• The public 
• Water treatment plants 
• Sewage treatment plants 
• Industry 
• Developments/ Construction sites 
• And partly agriculture and animal husbandry 
 
The different target groups will be presented in the following, their contribution to the pollution, how 
the regulation tries to regulate the respective target group and where it might fail. 
 
The public 
The population in the Langat Basin and the Hulu Langat District is increasing at a very high rate. 
This population growth can be expected to continue because of the basin’s high development status, 
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job opportunities, good infrastructure and urban facilities. The strain on the river can be expected to 
rise in the years to come. The pollution from the public includes mainly garbage and solid waste 
found on the banks of the river, and household sewage (see Chapter 8). 
As mentioned in Chapter 8, not all households in Hulu Langat District are connected to mechanical 
treatment plants, and people provided with a septic tank are reluctant to maintain it and have their 
tank emptied, because they do not want to pay for the service. This contributes inevitably to untreated 
sewage entering the rivers [p.c. Bee Chin and Sockalingam, 2003]. On our site visit to the Langat 
River we also witnessed large amounts of waste in the river and along its banks. 
The public has a very big influence on the river’s condition, not only through direct pollution but also 
through their actions. They can demand that the authorities put greater effort into preventing the 
pollution, or through their actions influence the authorities and the industries to enforce and apply 
better technologies, mitigating measures etc. Also through water consumption the public has a great 
role to play, because Malaysia is one of the countries with the highest consumption of water per 
capita in the world (see Chapter 4).  
 
Sewage treatment plants 
In Malaysia, sewage treatment before discharge into rivers, is quite common, but there exists very 
little information regarding the efficiency of this treatment and the water quality of the discharge. 
Sewage discharge from residential areas have been identified as one of the main factors contributing 
to river pollution, and in the case of the Langat River it has been identified as the second major factor 
contributing to the deteriorating water quality [Heng et al., 2001]. New housing areas must by law be 
connected to a sewage treatment facility, but at older housing areas there are no restrictions (see 
chapter 8 and 6) 
In the stretch of the Langat River investigated in this study, effluents from treatment plants have to 
comply with effluent Standard A, but the treatment plants are not designed to meet this standard. 
DOE are accepting that the treatment plants are not complying, and have given Indah Water a license 
to exceed the limits, as long as they are planning to upgrade the system in the future. According to 
Indah Water, it is the government that should finance the upgrading of the system and Indah Water is 
just waiting for the money to be released [p.c. Bee Chin and Sockalingam, 2003]. 
Sludge from treatment plants and septic tanks are presently disposed at landfill sites. However, the 
landfill sites are about to be filled up.  
 
Water treatment plants 
Most of the water treatment plants along Langat River are, as mentioned, located in the Hulu Langat 
District. PUAS is the company responsible for the distribution of water and for the quality of the 
water, which has to be in compliance with the WHO Standards. The treatment plants only possess 
devices that can clean for substances naturally found in the river and only in reasonable 
concentrations. If tests show pollution with other substances or extraordinary high levels of the 
naturally found substances, the treatment plants are closed down. [p.c. Subramaniam, 2003]. We 
were informed in the interview with Mr. Rahmat, Hitachi, that an industry in Bangi had performed 
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tests on the tap water, they use for their production, and had found the presence of phenols. When the 
industry informed PUAS of this, they denied that it could be possible. This draws in question the 
efficiency of the cleaning of the water and the monitoring system. 
When problems with the quality of the water at the water intake points arise, PUAS sometimes 
complains to DOE and then it is the responsibility of DOE or the Local Authority to handle the 
problem. According to Mr. Subramaniam, PUAS, PUAS can go directly to the local authorities, but 
he finds that DOE are more effective and in a better position to take action.  
Recently, a treatment plant in Cheras was closed down; this was due to discharges from illegal 
industries. The treatment plant has been moved further upstream, but this may not solve the problem, 
since effluents from industries still influence the water quality [p.c. Subramaniam, 2003].  
Presently the sludge from the water treatment process is either discharged back into the river further 
downstream or disposed in sludge lagoons. All sludge lagoons used to dispose sludge from both 
sewage treatment plants and water treatment plants are about to be filled up, and sludge returned to 
the river will bring all the contaminants back into the river water. At present one treatment plant is 
installing sludge treatment facilities [p.c. Subramaniam, 2003].  
 
Industry  
The development of manufacturing industry has become the main engine of economic development 
for Selangor [Mohamed and Siwar, 2001] and consequently many new manufacturing industrial 
estates have moved into the Langat Basin. This is due to the development of the infrastructure the 
area has experienced since the building of Putrajaya, MSC and KLIA and consequently the building 
of many highways and railways. It is further expected that the number of industries in the basin will 
increase in the years to come, which will be followed by a further decline in the environmental 
quality in the basin [Mohamed and Nordin, 1999]. 
Much of the industry in the Hulu Langat District does not comply with DOE’s Buffer Zone 
Guidelines and there exist no guidelines as to the type or scale of manufacturing industry allowed in 
each industrial estate. Consequently each estate hosts many different types of industry with various 
kinds of production, capacity and polluting effluents [Mohamed and Nordin, 1999]. 
There are many unlicensed factories in the Langat Basin, but the exact number is unknown. In 1998 it 
was estimated that there were more than 163 illegal factories along the Langat and Semenyih rivers 
[Mohamed and Nordin, 1999].  
 
All industries in the Hulu Langat District have to comply with Standard A, but around 73% of the 
factories do not comply and they need to upgrade their treatment facilities, if they have any. Actually 
it is assumed that many of the non-complying factories do not have any treatment facilities at all, and 
are discharging directly into the river without any treatment [p.c. Sharif, 2003]. In case a factory 
cannot comply with the standards they can obtain a contravention license from DOE. This is a license 
that allows the factory to discharge more than Standard A specifies. The DOE come to inspect 
factories with contravention licenses twice a year and in accordance to the concentrations in the 
discharge on the day of inspection, the factory pays for the extra pollution. According to the 
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interviewees from the Paper Mill, 99% of the paper mills in Malaysia cannot comply with the 
standards and have a contravention license [p.c. Paper Mill, 2003].  
 
Hitachi is a multinational company and they are working on obtaining the ISO 14001 certificate. 
According to Mr. Rahmat, Hitachi, this means that they are putting great effort into controlling their 
own and suppliers’ production [p.c. Rahmat, 2003]. Only few industries are applying for the ISO 
14001 certificate, because they then have to comply with the standards and the inspections will be 
more frequent. Mr. Rahmat also mentioned that the enforcement is weak, because DOE are short on 
staff and the local authorities are indifferent to the problem.  
 
The Paper Mill we interviewed has a water intake and water discharge of 10,000 m3 per day for their 
production and they do not pay for the water they withdraw, even though the current price is 0,30 
RM pr. m3. The Paper Mill is still operating on a license they obtained from the DID in 1971, which 
states that they can take in water for free for their production. More than 30 years have passed and 
the Paper Mill has not had contact with DID since then [p.c. Paper Mill, 2003]. 
 
The industries, we have been able to talk to, are complaining about the lack of co-operation between 
industry and governmental departments. The Paper Mill complains about that DOE never functions 
as a partner, guiding them towards improvement, but only act as “environmental police”. In cases 
where they might have questions or problems, DOE are not willing to help them, only in issuing the 
penalties for the contravention license. The Local Authority licenses the Paper Mill, but as it is the 
case with DID, the license is not revised [p.c. Paper Mill, 2003]. Hitachi does not co-operate with 
DOE or the local authorities either [p.c. Rahmat, 2003]. 
 
Agriculture and animal husbandry  
Agriculture is not one of the major polluters in the part of the Langat River located in the Hulu 
Langat District and the agricultural areas are generally decreasing and increasingly being converted 
to industry and housing areas.  
 
Developments 
The great development in the basin has had a significant influence on the river’s condition, both in 
form of increased flooding events and in pollution with SS.  
Development causes large areas of land being cleared and exposed for soil erosion, which can lead to 
large amounts of SS entering the rivers. Another consequence of development is floods, because the 
land no longer can retain the water. Therefore it enters the rivers faster and in greater quantities than 
usual. Many ecological important areas as forests, swamps etc. have been converted to industrial and 
housing areas, and this also increases the problems with floods.  
Development projects exceeding 50 hectare of land, are required to make an EIA report and submit it 
to the DOE [DOE, 1987]. One of the developments we visited, the Pelangi Semenyih Construction 
site, was exceeding this limit, but had still not made an EIA [p.c. Pong, 2003]. The explanation was 
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that the contractor, presently carrying out the project, was the second contractor, and that the first 
contractor had made an EIA [p.c. Aminuddin, 2003].  
 
As a consequence of DID’s new guideline for mitigation erosion at construction sites (MaSMA) the 
developers have to set up retention ponds with silt traps, so all the drained water ends up in the pond, 
and the SS can sedimentate before the water is released to the rivers. Furthermore the water is only 
released to the rivers in reasonable quantities and only when the flow is not high. All constructions 
exceeding 10 hectare of land should have these retention ponds. The number and capacity of ponds 
are dependent on the size of the construction. Before MaSMA, most developments simply led the 
water directly into the rivers [p.c. Pong, 2003]. The retention ponds are expensive for the developers 
according to how much space they take up on the land; usually it will be around 5% of the total area. 
However, when the construction is finished the ponds become recreational areas, and are therefore 
added value for the developers and they can charge the extra expenditures on the buyers. 
Consequently the developers do not really oppose the new requirements, because they are not causing 
any financial burden on the part of the developers [p.c. Mohamed (2), 2003]. Furthermore there are 
some of the new constructions equipping the houses with water collecting tanks, which are connected 
to the drainage system. Then the households can use this water for washing cars, irrigation etc. 
During heavy rainfalls some of the water will be held at the individual houses and therefore not cause 
the retention ponds to overflow into the rivers [p.c. Mohamed (2), 2003; p.c. Pong, 2003].  
 
It is not only the drained water, which causes problems for the environment, also erosion due to land 
being left bare is a problem. To minimise the impact of construction, open spaces are usually covered 
with grass [p.c. Suhaimi, 2003]. We have not been able to get a clear picture of how often this 
method is being used, but of the three developers we interviewed, only one was applying it.  
 
Co-operation between the developers and the governmental agencies differs among the individual 
agencies. DID can serve as an advisor to the developers, but they are very short staffed. However, 
due to MaSMA the developers have some guidelines they can follow [p.c. Pong, 2003]. 
DOE are only involved in developments when an EIA report has been carried out [p.c. Suhaimi, 
2003]. 
 
9.2 The institutional system  
In the following, the different agencies and institutions with responsibility of the river and water 
related aspects will be analysed. Their constitutional responsibilities will be compared to their actual 
role in the water management. Furthermore their mutual relationship, responsibilities, power 
capabilities, interests, responsiveness and strategies, etc will be illuminated, in order to identify 
which factors that can intervene between the stated policy-goals and actual achievement in society. 
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The National Water Resources Council, NWRC 
As described in Chapter 7, the intended function of The National Water Resource Council was to 
become the co-ordinating body between all water-related agencies, with the function of streamline 
and secure information and collaboration between the federal and state level. Furthermore should 
NWRC develop new strategies and policies to secure uniformity and sustainable development of the 
water resource. Nevertheless there are not any of the described functions that have been carried out 
since the Council has only had one meeting ever [p.c. Abdullah, 2003; p.c. Mathew, 2003]. 
According to Mr. Abdullah, DID, it seems as if when the water crisis ended, the Councils intended 
function was not prioritised as being important, and the Council’s responsibilities of co-ordinating 
and consolidating a more effective water management and form relevant national policies and 
strategies were forgotten [p.c. Abdullah, 2003]. 
NWRC was also supposed to play an advisory role in setting up water management authorities 
similar to SWMA in the other states. The lack in NWRC’s activities may be part of the reason why 
there still only exists such an authority in the State of Selangor. 
 
The Department of Environment, DOE 
DOE’s role is to ensure a high environmental quality of the rivers. The Federal DOE set the policy-
goals in the field of water, and the state DOE is responsible for the implementation of the policies 
and enforcement of the laws [p.c. Norhayati, 2003].  
Under the river section in Federal DOE, the River Water Quality Improvement Programme is carried 
out, with focus on six of the 26 rivers that have been prioritised. As mentioned, the goal for Langat 
River in this respect is to obtain class II by 2005. Federal DOE perceive it as a very ambitious goal, 
but according to Mrs. Norhayati, DOE, it is important to have a “visible” deadline and then make a 
new one, if it is not achieved [p.c. Norhayati, 2003]. 
 
According to Mr. Zul, DOE Selangor, it will take at least 15 years to reach the class II goal for the 
Langat River. The reason being that it will take time to install better treatment equipment, to enhance 
the co-operation with the industry and to increase the public awareness, which are the three things he 
perceives as being the main obstacles in order to achieve the goal. In this connection it is worth 
noticing that it actually is the DOE Selangor that are responsible for the implementation and 
enforcement of the policies set on federal level. Consequently it is the DOE Selangor who is 
responsible for reaching the class II goal set for the Langat River [p.c. Zul, 2003].  
 
Although it is DOE’s main assignment to secure the quality of the environment through the 
enforcement of environmental regulation, mainly the EQA, according to Mrs. Norhayati, Federal 
DOE, DOE do not have much enforcement power. According to Mr. Zul, DOE Selangor, they are 
trying to enforce 100% compliance of the industry, which he believes is very hard and actually an 
impossible task. DOE Selangor are in a position to revoke licenses and close down industries - it is 
just a very prolonged process. If an industry is found to be in non-compliance with the regulation the 
DOE first hand out a notice, compound or a warning depending on the type of non-compliance. If the 
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industry refuses to comply with the notice, DOE can take them to court in order to either close down 
the industry or enforce compliance. This type of court-case can take at least one year, often even 
longer, and under the trial the prosecuted industry is allowed to continue its production, under strict 
observation and control. The industry can still receive penalties during the trial for non-compliance, 
and in some instances when the prosecuted industry is complying during the trial, DOE takes back 
the prosecutions [p.c. Zul, 2003]. 
 
DOE Selangor try to co-operate with the industries and the experience is that the big multi-national 
companies are interested in co-operation, whereas the small local industries are not [p.c. Zul, 2003]. 
 
Department of Irrigation and Drainage, DID 
All policies and policy-goals are formulated on the federal level while the DID departments on the 
state level are responsible for the implementation of the policies. DID is the department with the 
greatest responsibility for the river management and their main task is flood mitigation and 
management of the water for irrigation. According to Mr. Abdullah, DID federal, DID uses three 
quarters of their budget on rivers. DID on federal level consist of two departments; one that mostly 
covers river management and one that is works mostly with flood mitigation [p.c. Aznol, 2003]. DID 
is one of the main forces behind the Water Vision, and DID was responsible for the gathering of all 
the different departments and agencies responsible for water related issues. The process that ended up 
with the Malaysian Water Vision and the formation of the Malaysian Water Partnership [p.c. 
Abdullah, 2003]. Since then, DID always have had the Water Vision in mind in their planning, 
because the Water Vision contains what they should try to achieve. The policy-goals formulated by 
DID are also in very close correlation with the Water Vision [p.c. Aznol, 2003].  
 
Floods are besides natural phenomena, mainly caused by developments. Because there do not exist 
any laws to inhibit development, DID is lacking a regulatory framework and they do not feel that 
they can do much to prevent the negative consequences of development. According to Mr. Aznol, 
federal DID, DID cannot even prevent people from throwing garbage into the rivers, because this 
responsibility is within the local authorities. Therefore they mostly act as a consultant in connection 
with new developments. 
 
DID has formulated MaSMA, but this document is only a guideline, the developers can choose to use 
or ignore. DID do not have the power and authority to enforce compliance and proper 
implementation of the guidelines. DID also advise the Government on developing issues [p.c. Aznol, 
2003]. 
 
State government 
Unfortunately attempts to talk to either the State Secretary or someone from the State Economic 
Planning Unit (SEPU) were unsuccessful. This is quite unfortunate since it is in the SEPU that the 
planning and allocation of funds is done. However, the overall impression, we got from the 
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interviews, is that the states generally are a little reluctant towards one integrated management plan, 
especially when the proposal comes from the federal level. Consequently the states are generally not 
interested in altering the constitutional set-up with the fragmented responsibility of the rivers. The 
states are generally also extremely interested in economic growth and development; two aspects, 
which are in opposition to a better environmental management.  
Selangor State has, however, established SWMA and gazetted SWMAE. Even though SWMA is a 
Federal initiative and Selangor State in the beginning did not support SWMA, the State has later 
provided them with some funding, so maybe the priorities are changing [p.c. Sharif, 2003]. 
 
Selangor Waters Management Authority, SWMA 
SWMA is a planning agency and it is their task to harmonise and co-ordinate all the fragmented 
responsibilities and laws. The purpose with SWMA is to streamline and co-ordinate existing laws, 
departments and institutions and to transform the present management into sustainable ecosystem 
management. The plan is to move from sectoral management to integrated water and environmental 
management. SWMA is an umbrella organisation on the behalf of the state but they are not taking 
over any of the responsibilities from the existing agencies or institutions. Instead the purpose of 
SWMA is to fill out gaps in the management and cover the shortcomings in the existing regulation 
[p.c. Sharif, 2003]. According to Mr. Sharif, Director of SWMA, SWMA has the power to enforce 
regulation and they will act as advisers to the local authorities.  
 
As a consequence of the fact that the water resources fall under the jurisdiction of the states, Mr. 
Sharif believes that SWMA will, by the SWMAE, be in an excellent position to propose regulation 
and carry out the management of the rivers. Even though he thinks that there are certain weaknesses 
in the Enactment, which they wish to amend, he is convinced that by having the SWMAE, SWMA 
will be the missing link and make it possible to streamline and harmonise all the agencies and 
departments at state level, as well as all superior legislation. At the same time he mentions that 
SWMA have to be careful not to overstep the boundaries of other departments and disturb status quo 
[p.c. Sharif, 2003]. 
 
SWMA also has to answer to the goals set by the Federal Government, which includes the 2005 class 
II goal, set for the Langat River. Mr. Sharif cannot see how such a drastic change should be able to 
happen within such a short timeframe, and he does not know from were the substantial funding, 
necessary to obtain this improvement, should come. According to Mr. Sharif at least 1,5 bill RM will 
be necessary and afterwards there will also be a need for funding for the maintenance of the river. In 
Mr. Sharif’s opinion it will be necessary to make a compromise between economic growth and 
environmental restoration to obtain class II in the Langat River. Furthermore it will mean zero 
polluting discharges to the river to obtain this high environmental target, which is quite unrealistic. 
Mr. Sharif is afraid that the SEPU would go crazy if anyone suggested zero polluting discharge [p.c. 
Sharif, 2003].  
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Public Works Department, PWD 
The Public Works Department (PWD) is the agency, which has the responsibility of the construction 
of roads and public buildings. Earlier the water supply was also under PWD but it has been privatised 
and is presently the responsibility of PUAS [p.c. Bakri, 2003]. 
PWD’s role is to license new development projects and to provide them with guidelines for the 
construction. Mr. Bakri from PWD is satisfied with the laws in this area, but unfortunately there is no 
enforcement. PWD has no power to enforce the laws, because this power is in the hands of the local 
authorities. The local authorities have the power to stop constructions and all PWD can do is to 
advice the Local Authority to do this, if they find it necessary [p.c. Bakri, 2003]. PWD is mostly an 
advisory body giving technical advise on new projects but cannot change anything if the local 
authorities approve the projects. According to Mr. Bakri generally about 50-70% of the developers 
are complying with the regulation [p.c. Bakri, 2003]. 
 
Local Authority 
Under the local government system the local administrative units are empowered to carry out duties 
and responsibilities by legislation. Under the Malaysian Constitution every state is independent as to 
which type of legislation regarding certain issues it will adopt from the federal level. If the state does 
not adopt a Federal Act, this Act will not be binding for the local authorities within this specific state. 
Issues related to land, water resources, forestry, mining, wildlife and fishery are beyond the 
jurisdiction of the Federal Departments. Even though water pollution aspects usually are under the 
surveillance and jurisdiction of DOE some are under other agencies. These aspects include problems 
of water pollution due to silting, solid waste, human waste, municipal sewage and animal waste 
[Jamaluddin, 1998].  
 
The management of urban and domestic sewage, which is one of the big contributors to the pollution 
of the rivers, is under the jurisdiction of the local authorities. Also some of the negative consequences 
of developments are under the jurisdiction of the local authorities such as erosion and silting from 
areas cleared for housing developments. Local authorities also handle solid waste collection and 
disposal [Jamaluddin, 1998]. 
 
In the Hulu Langat District there are many different departments, under Local Authority, responsible 
for different aspects pertaining to the rivers. Among these are the Licence Department, which hands 
out licences and the Legal Department responsible for inspections. The Environmental Health 
Department is the department with responsibility of waste, river pollution and other environmental 
issues [p.c. Arshad, 2003]. The Environmental Health Department is only in a position to give advice 
to the Licence Department about which factories should receive a licence or not. When the 
Environmental Health Department receives an application, they send it to different agencies for 
comments. Among these agencies are DID, DOE and PWD. According to Mr. Arshad, Head of the 
Environmental Health Department in Kajang City Council, the industry will not receive approval if 
any of these agencies have objections. The Environmental Health Department can revoke licences 
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through the Licence Department, but that does not necessarily have an effect, since there exist other 
licences from different agencies and the industry can continue its production because it has other 
licences [p.c. Arshad, 2003]. 
Inspection of industries falls under the Legal Department, but presently there are only 50 people to 
take care of the Hulu Langat area, so they are facing a serious lack in manpower in order to enforce 
against non-complying or non-licensed factories [p.c. Arshad, 2003]. 
According to Mr. Arshad, the real power in the local authorities lies with the district officers and 
these are suffering from a lack in expertise. He believes it is problematic that district officers without 
proper environmental training are in charge of issuing permits and also have the last word in 
revoking licences. Mr. Arshad would prefer if the Environmental Health Department were given full 
authority to control factories and developments. He also thinks that there is a need to educate the 
public to improve the quality of the rivers. According to Jamaluddin (2000) there is not even one 
enforcement officer in the Hulu Langat District Council who is trained in the field of environment, 
and most of them do not know the provisions in the relevant legislation. Furthermore a number of 
enforcement officers do not even know from which particular legislation, the provisions they enforce, 
stem. Therefore most of the enforcement work regarding environmental issues is coincidental 
[Jamaluddin, 2000]. According to Jamaluddin (1998) some of the environmental problems are due to 
the inability of the local authorities to co-ordinate planning and implementation of projects under 
their jurisdiction. There is also much opposition to the enforcement officers’ work by industry, 
individuals and politicians. Even though the politicians are the ones formulating the environmental 
policies [Jamaluddin, 1998]. Although it is the local authorities and the district offices that have a 
substantial amount of power made available to them through their ruling legislation, they are too 
involved in other jobs and are only capable of handling a small part of the environmental related 
problems [Jamaluddin, 2000]. The local authorities also have very limited funds whereas the federal 
level has substantial funds, since most of the taxes are collected on the federal level [p.c. Arshad, 
2003].  
For control of land development and in order to protect the environment, Local Authority are in a 
position to make land-use plans regarding which kind of development activities that shall be carried 
out within the district. The land-use plan, also called a structure plan, determine where an urban area, 
residential area, industrial area and agricultural area are to be located within the districts. In other 
words, do the structure plans give Local Authority, jurisdiction to decide which kind of development 
activities there shall occur within the district [Jamaluddin, 1998]. 
 
9.3 Identified barriers to implementation of the environmental regulation 
In the analysis we have tried to unveil which problems and barriers there are with the present water 
management, in order to be able to suggest what shall be changed to implement the Water Vision. In 
the following a summary of our findings related to implementation will be presented. With the DOE 
goal of achieving class II water quality in the Langat River by 2005 as a specific example. This 
example is used to illustrate where the communication and co-ordination fails from the policy-
formulation through each link in the policy-delivery process and all the way to the target group. This 
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example is relevant, because part of our research revolves around investigating how class II can be 
achieved in the Langat River. By examining which problems and obstacles that presently are 
impeding the achievement of this goal, we will be able to include these considerations in our 
recommendations. 
 
Policy-making 
All policies regarding water management is made at the federal level, while it is the subsequent links 
on state and local level that are responsible for the implementation [p.c. Abdullah, 2003]. In order to 
successfully implement policies it is therefore important that there exists an effective communication, 
co-ordination and co-operation between the federal agencies, the states and the local authorities.  
 
DOE Selangor and SWMA both think that the class II goal set for the Langat River in 2005 is 
impossible to reach. It is actually these two institutions that are responsible for the implementation 
and for reaching the goal, and if they believe it is non-obtainable a successful realisation of the goal 
is not possible. If the co-operation were greater, the goals could have been set in accordance to what 
the implementers find reasonable and realistic. 
 
Although the policy-goal of reaching class II water quality in 2005 is a very clear and unambiguous 
goal, policy goals can be too ideological and without compliance with the instruments and resources 
available to implement them. If that is the case, the implementation will be as good as impossible. 
This is mainly the case with the class II goal for the Langat Basin within the present regulatory 
framework. All subsequent links, responsible for the implementation in the field are declaring that it 
is completely impossible to achieve the goals within the given timeframe. Therefore the goal seems 
to be a clear example of a policy, where the type and amount of changes, and the time allowed for the 
changes is unrealistic. This is perceived as one of the causes to policy-failures (see chapter 3). In this 
specific situation, the reason could be that the responsible institutions would find it impossible to 
reach the goal, and therefore may choose to do nothing, since they may see it as a waste of resources 
when the deadline will not be reached anyway. On the other hand, when timeframes are too long, it 
may also result in indifference since it may seem as if there is plenty of time to reach the objective, or 
the objective may seem blurred because of the long timeframe.  
 
Instruments 
It is essential for the achievement of a policy-goal that there is correlation between the goal and the 
instruments available to reach the goal. The instruments to be used to implement the class II goal are 
presently the laws and standards presented in chapter 6. 
 
Regarding compliance between goal and instruments, it does not facilitate compliance when it takes 
so long from a non-complying industry is identified, until real action can be taken. Furthermore it 
compromises the authority of DOE in connection with the industry. This is an evident example of the 
fact that the instruments to enforce and implement the regulation (in this case the EQA) are not in 
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compliance with the goals set in the regulation (to prevent and control pollution) [Gouldson and 
Murphy, 1998].  
 
Both, sewage treatment plants and all categories of industry, in the Hulu Langat District, must 
comply with Effluent Standard A (see Appendix 6). The problem with the Effluent Standard A as a 
pollution prevention instrument is that, only focus on the concentration in the discharge and not 
specify anything about maximum daily load [p.c. Paper Mill, 2003]. Without any specification there 
is left room for simply diluting the discharge with additional water to secure compliance with the 
standards. This solution would cause an increase in water use from the industry, but it might not be 
costly, if the industry is not charged for water intake, as it is the case with the Paper Mill.  
 
Presently the use of economic instruments is not too popular in Malaysia, and has so far not been 
widely used. This can partly be illustrated in the following: Over-extraction of the water resource 
occurs frequently and the water consumption is exceeding the amount of water available, this could 
indicate that the present water prices are too low, and are not reflecting the scarcity of the resource.  
The fines for exceeding the allowable pollution load do not seem to be high enough if the goal is to 
achieve class II water quality. This is because it is still more profitable for the industry to pay to 
pollute than to cut down pollution. 
 
Lack of integration among agencies 
One of the main problems identified in this study is the lack in communication, co-operation and co-
ordination between the different agencies and institutions responsible for the water management. This 
is a general trend on the institutional level where every agency is mostly concerned with their own 
field, and therefore do not prioritise other aspects of the river management, no matter the importance 
[p.c. Abdullah, 2003]. This fear of getting into the domain of others is very typical of the hierarchical 
nature of Southeast Asian societies. To avoid conflicts, maintain face and pay deference to those of 
higher status, is very characteristic of these societies according to Boyle (1998). We tend to agree 
with this perception because we have experienced this several times during this study. The single 
agencies are afraid of stepping outside a boundary line, a fear that is bound to a wish of not offending 
anyone. The problem is that the boundary lines are not defined very precise. If all agencies act in 
accordance to this fear, without consulting each other to find out exactly the responsibilities of the 
other agencies there exists very big gaps in the management.   
 
The two major players at the federal level in connection with water management are DID and DOE. 
Without co-operation between these two agencies, some of the work may be done twice, which is a 
waste of already limited resources. This is illustrated by the fact that both DOE and DID at present 
are doing studies on Langat River, without integrating their experiences or working together. DOE 
are making a study on how to achieve class II water quality in Langat River, while DID are making a 
study regarding Integrated River Basin Management for Langat River. A co-operative, 
interdisciplinary study would be beneficial, integrating the different disciplines the two institutions’ 
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personnel represent. DOE focuses on water quality and their personnel is mainly trained within this 
area. DID mainly focuses on flood problems and management of the rivers and mainly have 
engineers employed. Mr. Abdullah, Director General of DID, recognise that studies carried out by 
DID have a tendency to prioritise technical solutions to flood problems and not concepts of 
holistically river management. An integration of the disciplines of DID and DOE would enhance a 
more holistic approach in the management, sharing of knowledge and information and prevent 
resources being spend inefficiently due to a lack in co-ordination of studies etc.  
 
Between federal and state level there obviously also is a lack of co-ordination when people 
responsible for the implementation of the policies are convinced that it will not be possible in the set 
timeframe. This indicates that there is a lack in the communication between the Federal DOE and the 
State DOE, in this case DOE Selangor. If the Selangor department had been consulted in the planning 
and setting of goals there would be a better chance of obtaining the goals successfully and in 
accordance with the plans or strategies.  
The lack in communication could, according to Boyle (1998), partly be explained by the 
characteristics of the Southeast Asian societies. Generally these societies are strongly hierarchical; 
power and authority flow downward through the hierarchy, patron-client relationships and there 
exists a strong desire to avoid conflicts and maintain face. These characteristics tend to reinforce 
loyalty and subordination of government officials, to their superiors. Consequently working level 
communication, co-ordination and co-operation required for effective environmental management 
and implementation are unusual [Boyle, 1998]. If this is the case between the State and Federal DOE 
it may be that even though the Selangor DOE had been consulted, they would not have dared to 
contradict the Federal DOE’s goal on the Langat River. If the Selangor DOE had expressed their 
opinion it may also be possible it would have been ignored. 
 
Fragmented responsibilities and overlaps among institutions and legislation 
The institutions responsible for the practical implementation in the field are characterised by great 
fragmentation in responsibilities, lack of co-operation amongst agencies, lack in knowledge about the 
responsibilities of others, and fear of loosing power and stepping into others regulatory area. One of 
the main constraints in the present management system is actually that there are so many agencies 
with relation to water, and many agencies, which have a somewhat similar function. This is in 
correlation with the findings in a study by Zakaria (2001). Here it is concluded that there exist 
overlaps and gaps in the legislation at both federal and state level. Consequently there will also be 
overlaps and gaps in the enforcement, especially because of the number of agencies involved. The 
problem is extended because there are a number of local authorities working independently within 
the Langat River Basin, each having its own needs and political influence.  
 
According to Aziz and Adnan (2001) limitations to existing powers and boundaries are constraints 
since agencies are unable to extend their authority and control, on matters which are related to their 
role and function [Aziz and Adnan, 2001]. This problem is enhanced by the agencies’ ignorance of 
 98
each other’s role, responsibility and jurisdiction. When the agencies are afraid of stepping into each 
other’s area of responsibility the problem is that they are not aware of what that area exactly is and 
that there is so much confusion about the single agencies jurisdiction. 
 
SWMA are focusing on management of the water catchment area. They are not focusing on 
discharge effluents from the industries, because they know it is the responsibility of the DOE 
Selangor to regulate point sources. Local authorities are responsible for non-point sources [p.c. Zul, 
2003]. According to Mr. Zul, DOE Selangor, it is a management problem that the responsibility of 
land use is the local authorities’, the responsibility of water quality is DOE’s and water management 
is the responsibility of SWMA. DOE Selangor has a responsibility to act when the environmental 
quality is not complying with the regulation regarding chemicals, hazardous and toxic waste and 
emissions to the air. The local authorities are responsible for the rest [p.c. Zul, 2003]. DOE is in a 
position to close down polluting factories, but because local authorities can decide what kind of 
development they wish in their district, new polluting factories can be established at the same rate as 
DOE close them down. The local authorities normally follow the DOE Buffer Zone Guidelines, but 
sometimes they choose to ignore them. The reason is that more industry in the district means more 
money to the local authorities [p.c. Zul, 2003]. DOE, Selangor cannot do anything if the local 
authorities decide not to follow the guidelines, since it is the local authorities that are the landowners. 
In fact DOE can only act as advisers for the local authorities, since the only area where they possess 
any real power is in the regulation of the industry [p.c. Zul, 2003]. 
 
As seen from the above, although many agencies have different responsibilities, only few are actually 
provided with any power to enforce regulation. According to the legislative framework, local 
authorities are provided with the main enforcement power and are thereby also the main player in 
order to achieve the policy goals. It is nevertheless important to consider the context in which the 
action is being pursued and different interests and a real lack of resources influence the local 
authorities. Furthermore is the structure within the local government also very fragmented. Many 
different departments have responsibilities at the local level, with the district officer as the main 
enforcing authority. In our case we found strong indications that the officials responsible for the 
implementation, the district officers and the local authorities, are under political pressure of not 
taking measures which would threaten the economic development essential for the district.  
Furthermore there is a huge gap between the changes that needed to occur in order to achieve the 
goal, and the present political climate and resources. As both DOE and SWMA suggest: close to zero 
polluting discharge has to be achieved, many factories have to be relocated, the public needs to be 
educated and made aware, and cleaner technology must be implemented in the production of the 
factories located in the basin [p.c. Zul, 2003; p.c. Sharif, 2003]. All these changes will inevitably 
have an impact on economic activities and development in the basin, so until an acknowledgement of 
the need to compromise economic development with environmental improvement is rising, there is 
no political will to implement the necessary changes. The statement from Mr Sharif, SWMA, about 
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SEPU going crazy if zero polluting discharge was suggested, indicates that not even on the state level 
is there political support for the class II goal.  
 
According to Mr. Arshad, Head of the Environmental Health Department, Kajang, the local 
authorities only have limited power to prevent pollution. Even though the Local Authority issues 
licences they do not have power to act in cases of non-compliance. They can revoke the licence but 
the effect is limited since there exist different licenses from other agencies, and the production 
therefore can continue. According to Mr. Arshad it is DOE that posses the real power [p.c. Arshad, 
2003]. 
 
The division of power and responsibilities regarding enforcement upon industries seems to be unclear 
for DOE Selangor and Local Authority. DOE Selangor is pointing at the Local Authority to enforce 
compliance and revoke licences from the industry whereas the Local Authority indicates that it is 
DOE that are not active enough. This seems to indicate a lack in co-operation and that they do not 
inform each other of their respective activities, for instance if an industry is being investigated. The 
lack in co-operation inhibits the regulation since a fluent informative relationship is to be preferred 
for the benefit of the rivers. 
 
Developers can and shall obtain licences from three different places; PWD for main roads and 
roadside drains, DID for main drain and rivers, and Local Authority for roads and drains inside the 
development. The construction sites are inspected before the construction is initiated and after 
completion [p.c. Pong, 2003]. The different agencies can go on inspections during construction but 
that is rare, and usually no inspections to investigate if the conditions stated in the licenses are 
complied with take place [p.c. Pong, 2003]. DID can inspect the silt traps during construction, but 
since the DID is low on staff this rarely happens [p.c. Nambiar, 2003] 
 
The PWD, DID and the local authorities all give licences to development projects. When all three 
hand out licences, the developments can continue even if one of the licences is revoked. If the system 
would be adjusted, so that one licence were revoked the development would be stopped until the 
conditions were improved, or even better: if the departments worked together to give only one 
licence, there would be a better chance of controlling and preventing the negative consequences of 
developments. According to Mr. Bakri from PWD, Kajang, it is only the local authorities that can 
enforce against development projects and close down construction sites. Even though PWD inspects 
the developments they can only give the advice to the local authorities to close down constructions. If 
the Local Authority thinks the projects are reasonable or important economically they can choose to 
ignore the advice of PWD [p.c. Bakri, 2003]. 
 
Lack of manpower 
Generally on all levels of the institutional system there is a lack of manpower and expertise, in order 
to carry out their present responsibilities. There is a need for better training and education of the 
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employees and a need for more funding to provide this and thereby extra manpower. A study by 
Jamaluddin (2000) confirms this by stating that not only the DOE faces the lack of manpower and 
personnel, this is also the case for other governmental agencies and local authorities that are charged 
with the management of the environment [Jamaluddin, 2000]. The institutions generally have a lack 
in resources and funding as well. It is very important that these institutions in the future are 
empowered and provided with adequate resources to carry out their functions. 
 
Target group 
On the selected stretch of the Langat River a significant change in water quality is evident. This 
indicates that a significant behavioural change of the target group, of this investigation, is necessary 
in order to achieve the goal of class II water quality.  
Guidelines, laws, regulations and standards are generally not followed and there is a lack of 
enforcement by the enforcement agencies and inspections are not occurring frequently enough. 
Furthermore is there a lack of communication and co-operation between the users or target group and 
the authorities responsible for the enforcement and the implementation. Presently the target group is 
resisting regulation because there are no incitements to comply with the standards. The system with 
contravention licenses makes it more beneficial for the target group to flout the regulation than to 
comply with the Standard A. This indicates that there is a lack in compliance between the goals and 
the instruments. 
The same is evident in the case of water use. When an industry does not pay for the water it uses 
there is no incitement for saving water and use it efficiently. To cope with that problem, licenses 
should be revised on a regular basis and not be allowed to run for over 30 years. If many factories are 
allowed to take as much water for their production as they desire, a problem with the flow of the river 
may develop. However, we do not know how many of the users do not pay for the water they 
withdraw. To improve the environmental condition in the Langat River and achieve class II, it is 
necessary to establish a close co-operation between the target group and the authorities. As said the 
licenses should be revised on a regular basis and the authorities should be willing to help and assist 
the industry when they are facing difficulties. 
The interests of many of the stakeholders are threatened if the regulation would be enforced strictly 
upon them. Small industries will probably have to close down, because they cannot afford the 
treatment facility. In addition it is not clear for anybody, and at least not for the target group, whom 
the policy will benefit. 
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9.4 Summary 
The most important problems and obstacles in the present management system on the institutional 
level will here be summed up, to provide an overview of the main findings of this part of the 
research. 
 
Main constraints on the institutional level to a successful implementation of environmental 
regulation: 
 
• Lack of co-operation between policy-making agencies (DOE and DID) 
• Insufficient communication between policy-makers and implementers 
• Lack of compliance between policy goals and the instruments to implement and enforce the 
regulation 
• Lack of integration among agencies 
• Power and responsibilities fragmented among agencies 
• Lack of knowledge about the power and responsibilities of other agencies  
• Resistance to co-ordination founded on a fear of stepping into the territory of others 
• Competing interests within implementing departments 
• Lack of resources and manpower 
• The majority of the departments, responsible for the regulation, are only in a position to make 
recommendations and guidelines that can be ignored by the enforcing institutions 
• Few departments and officials in position to enforce regulation 
 
 
Main constraints in order to achieve the policy goal of class II water quality: 
 
• Lack of support from the political system 
• Lack in enforcement of present regulation 
• No correspondence between timeframe to reach the policy goals and reality 
• Inconsistency between the policy goals and instruments available to achieve the goals 
• Major behavioural changes from the target group are necessary to reach the policy-goals 
• Unclear for the target group who the policy goal will benefit 
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 10 Discussion of Future Perspectives  
 
From the above we can conclude that one of the main reasons of faulty implementation of the policy 
goals and thereby achievement of class II river water quality, is to be found in the present 
management structure. This is also what the Water Vision addresses, and on that background it 
suggests that the goals in the Vision should be obtained by a change in management practise towards 
IRBM. 
 
As described in the Chapter 5, Integrated Water Resource Management is a management approach 
founded on a very strong ecological basis, using an ecosystem health approach. As presented in the 
first part of this analysis the Malaysian system and structure of governance is very fragmented, with 
many gaps and overlaps in responsibilities and management. This is one of the main challenges in 
order to move towards an integrated management system, integrating the ecosystem approach in 
governance. 
 
The first part of this discussion will describe which changes to the present water management, and 
which new initiatives, that are necessary to obtain IRBM.  
In the second part an action programme will be presented, on how to obtain an environmental 
condition of class II in the part of the Langat River located in the Hulu Langat District. 
 
10.1 Integrated River Basin Management for Langat River 
 
10.1.1 Federal level: The National Water Resource Council 
The National Water Resource Council (NWRC) will have to fulfil their intended function, and to do 
the job that was defined for them when they were established (see Chapter 7). They have to be the 
co-ordinating body regarding water management in the whole country. First of all it is their 
responsibility to make sure that the Water Vision is adopted as an official national policy. Secondly 
they will have to make sure that all states are formatting such a streamlining and co-ordinating body 
like SWMA is supposed to be in the State of Selangor. Furthermore NWRC will co-ordinate state and 
federal level, making sure that all the states take part and have an influence on the formulation of 
policy and setting of goals. This is to avoid the present situation where the Federal Government 
makes statements and defined goals, which the states find completely impossible to implement with 
following impotence and frustration. Within the framework of NWRC, Federal departments and 
water related departments from all 13 states should meet and discuss problems and prospects in order 
to reach the goals stated in the Water Vision (see figure 9.1). This could result in an exchange of 
knowledge across agencies, the results of studies carried out would become known and shared and 
strategies could be planned together. 
It is also within the framework of NWRC that capacity building in the agencies responsible for the 
implementation of the Water Vision should take place. This means that employees in DOE, DID, the 
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Water Management Authorities etc. shall be educated in key concepts of the Water Vision. This 
includes education in IWRM and IRBM and for DOE also education in ecological principles and 
biological parameters for classification. NWRC can use the facilities at the universities to educate the 
present employees in the departments, which will have an influence on the implementation of the 
Water Vision. Capacity building in relation to these essential concepts shall be funded by the Federal 
Government, and should be seen as an investment in future education and an important part of the 
way towards sustainable development. 
NWRC will also have to work closely with the Federal Economic Planning Unit (EPU) in order to 
find the optimal way of balancing the goal of economic development and the implementation of the 
Water Vision.  
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built around river basin entities. Applied to the Langat River this means that in order to practise 
IRBM one institution or committee has to have the overall function and responsibility for the 
management. Because the State of Selangor already has formatted such an agency, meant to carry out 
these kind of functions, we perceive SWMA to be a good solution.  
 
Selangor Waters Management Authority 
Within the present framework of SWMA all activities and future development in the State of 
Selangor will be planned and regulated through an overall land use plan. The administrative 
boundaries are the river basins. Each river basin in the State of Selangor will have its own 
Committee. In each Committee engineers and biologists from SWMA will be seated together with 
allocated employees from each state department involved in river water management (e.g. state DOE, 
state DID, PWD). Also representatives from the local authorities in the districts located in the river 
basin will be seated in the Committee. The Committee will be the first step towards integrated 
management of river basins, because it will ensure a close collaboration among agencies involved in 
river management, and a sharing of responsibilities. 
A strong co-operation will also be performed between SWMA and other related departments such as 
Department of Water Supply, Department of Forestry, Department of Health etc. The function of 
these departments will remain unchanged, but they have to be aware of the overall land use plan 
drafted in the River Basin Committee. Furthermore some of the changes that have to occur in order to 
implement action plans could involve these departments. 
 
10.1.3 Langat River Basin 
As described above, a Langat Basin Management Committee should be formatted within the present 
framework of SWMA. This committee will ensure that the agencies and institutions responsible for 
river basin management understand the concept of IRBM and that co-ordination and co-operation can 
take place among the different agencies. All major development activities and land use in the Langat 
Basin will be planned within the framework of SWMA and it is also here all data regarding the 
condition of the river, enforcement problems, etc. will be gathered in databases.  
The Langat River Basin Management Committee has the responsibility to make an overall land use 
and management plan for the whole Langat River Basin, based on the goal of obtaining healthy 
ecological life in the river. The purpose with this management plan is to keep future land use and 
development within the carrying capacity of the ecosystems. An action programme will also need to 
be drafted, describing how to implement IRBM and ensure class II water quality in the river. SWMA 
shall have the final say in cases were the agencies cannot agree about an action or land use plan 
because of internal conflicts. In the Langat River Basin Management Committee allocated employees 
from each water-related department will be seated together with local authorities from the districts. 
The overall land use plan is made in this main committee. The different departments will be divided 
into three working committees, each dealing with certain issues of the water management (see figure 
9.2). One dealing with water quality and regulation of point sources; one dealing with flood 
mitigation, protection of river banks and regulation of non-point sources; and the last one dealing 
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with protection of the water resource. A fourth working committee could be dealing with coastal 
zone management and protection, as suggested by SWMA (see chapter 7), but we do not have any 
coast in our study area, so we will not describe the function of this working committee. This structure 
is very close to the structure suggested by SWMA. The main difference between the suggestion by 
SWMA and this study, is that this study proposes a committee especially for the  protection of the 
water resource with respect of amount withdrawn from the river and water consumption, both 
regarding public and industry. 
 
 
 
 
 
 
 
Main Statutory Management Committee for the Langat River 
Basin 
Members: DOE, DID, SEPU, PWD NGOs and local authorities 
from Hulu Langat, Sepang, Kuala Langat, Seremban 
Working Committee I 
Water Quality and regulation 
of point sources 
 
 
DOE 
Local authorities 
Department of Sewerage 
Service 
Indah Water 
Working Committee II 
Flood mitigation, protection of 
riverbanks and regulation of non-
point sources 
 
DID 
Department of Forestry 
Local Authority 
Working Committee III 
Protection of the water 
resource. 
 
 
 
Department of Water Supply
PUAS 
Public Works Department 
DID 
 Figure 9.2: Integrated management structure of the responsible agencies concerning Langat River Basin 
 
The function of each working committee is to co-ordinate the management and the actions taken, in 
order to implement the present regulation and achieve the policy-goals stated in the Water Vision. As 
also emphasised by SWMA this should be a way to overcome the present very fragmented approach 
to water management [p.c. Sharif, 2003]. It is very essential for the execution of the functions defined 
for the River Basin Committee that adequate staff is allocated to each river basin. 
As seen from figure 9.2, the working committee will also involve other departments, not seated in the 
main committee, regarding tasks that include their field of work e.g. Indah Water regarding 
regulation of point sources from treatment plants and Department of Water Supply regarding 
protection of the water resource. 
 
State Economic Planning Unit, SEPU 
Presently SEPU is the key planning agency, responsible for development plans in the state (see 
chapter 7). In the new management structure, this will be handled within the framework of the River 
Basin Committee. In this new structure SEPU still has an important role to play. First of all SEPU 
will have to allocate employees to the Langat River Basin Committee in the state, and all employees 
will have to attend courses on key principles of the Water Vision. SEPU´s role in the committee and 
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future planning and management will mainly be, to secure that all fundings are allocated to the right 
instances. Furthermore they will have to follow all activities closely and to be the advising body on 
how to spend the money most efficiently in the transition towards IRBM and an ecosystem approach. 
Furthermore will SEPU be the advising body for SWMA and local authorities in order to optimise 
economic activity within, the carrying capacity of the ecosystems. 
 
Department of Environment, DOE 
Employees from DOE Selangor will also be seated in the Langat River Basin Management 
Committee. When a certain amount of employees work with only one river basin, integration 
between departments is facilitated because a certain amount of expertise with exactly this basin is 
ensured.  
DOE will still be responsible for the monitoring of the environmental situation in the river, but the 
monitoring system shall not be based on physical and chemical parameters only, but also on 
ecological parameters, demonstrating the health of the ecosystem in the river. Thereby the ecosystem 
health will be taken into consideration. A clean and healthy river must mean that the condition in the 
river can be the base for healthy ecological life. As it is now, a river can be classified as class II, but 
still be totally dead biologically speaking. Actually studies have been carried out, concerning the use 
of biological parameters in Malaysian rivers. Although the studies are preliminary attempts and the 
biological classification is still in a development stage they could serve as guides for more intensive 
testing and application on Malaysian rivers [Yap, 1997]. The data from DOE based on biological, 
ecological, chemical and physical parameters should lay the base for the land use plans, indicating if 
the activities in the basin are exceeding the limits or are sustainable. 
Regarding enforcement against factories there shall be a close co-operation between local authorities, 
DOE and the industry. DOE shall be a partner for the industry, guiding them towards cleaner 
production and improved treatment of their effluents. DOE officers shall often be present in the 
industrial estates, showing their appearance and often and randomly take samples of wastewater from 
the factories. Furthermore shall DOE be in a position to revoke licenses in cases where the industry 
does not comply. Summary of DOEs responsibilities on the Committee can be seen in figure 9.3 
A problem that needs to be urgently addressed by SWMA is the problem with the increased pollution 
of the water at the water intake points, resulting in an increasing number of water treatment plants to 
shut down. This, together with an increasing water demand can cause substantial problems in the 
water supply. It shall in this regard be the responsibility of the Committee to enforce the Water 
Supply Enactment stating that the state authority can declare a river and its surroundings a 
“catchment area”, and regulate all activities in the catchment area, so the pollution discharge will be 
close to zero. Such changes in land use shall be incorporated in the overall land use plan for the 
Langat Basin. 
 
Department of Irrigation and Drainage, DID 
Also State DID will have to allocate employees to the Committees. In the case of the Langat River, 
these representatives will be seated in the Langat River Basin Management Committee. 
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DID shall still be responsible for new development sites and flood mitigation. New development 
activities shall be in accordance with the land use plans made in the River Basin Committee and 
licenses to new development activities shall only be obtained from the Committee. In the Committee, 
Local Authority together with SWMA and DID decide for the conditions to be attached to new 
developments, which as a minimum should include retention ponds with silt traps, bare land covered 
with grass and all other requirements stated in MaSMA. Furthermore MaSMA should be given legal 
status as a law. After the construction works are started, DID is responsible for the inspections, and 
will therefore need to be given stronger power and resources in order to enforce MaSMA. 
DID should also be given power to enforce the Land Conservation Act and the part in Waters Act 
that deals with protection of river banks. In order to prevent soil erosion DID shall be in a position to 
declare vulnerable land close to river banks to be hill land and thereby protected under the Land 
Conservation Act. When land is protected under this Act it is not allowed to clear the land or in any 
way destroy, interfere or remove any vegetation. Furthermore should DID be in a position to enforce 
the part of the Waters Act stating that anybody who interferes with a river bank, is responsible to 
restore the bank to the same condition as before the interference (see Appendix 5). At present these 
laws are not enforced satisfactorily in order to achieve class II water quality. DID is obviously the 
authority with most expertise and responsibilities in this area, and it is also DID who will be in the 
field to inspect new construction sites and thereby also control the level of erosion and illegal 
interference with river banks. Land classified as hill land to prevent soil erosion in accordance with 
the Land Conservation Act, shall be incorporated in the overall river basin land use plan as protected 
land not available for development. DIDs position and role of responsibilities can be seen in figure 
9.3. 
 
Public Works and Participation Department 
A huge part of the success of the Water Vision depends on the participation of the public. The public 
has to be involved in the implementation and has to be aware of the consequences of their actions, 
and what it can mean to the future status of water supply to continue the practise from the past. One 
aspect in order to implement the Water Vision successfully is therefore to give the public a say in the 
matter; give them chances for co-operation and education 
Presently in all areas concerning river management where PWD have responsibilities, enforcement 
has to go through local authorities and PWD therefore do not have any say or power. This makes the 
management structure even more complicated and fragmented because too many departments have 
some responsibilities to make guidelines (without legal power) and perform inspections without any 
authority to enforce, because only officers from the Local Authority have the possibility to enforce. 
Therefore the function and the purpose of Public Works Department shall be changed so that they are 
operating on Local Authority level in the Hulu Langat District, and are responsible for the 
participation of local communities in development priorities. Thus they will have to change name to 
Public Works and Participation Department (PWPD). PWPD will thereby ensure that the 
communities are active and have a say about the development in the district, as long as the 
development priorities are within the possibilities of the overall land use plan. To place PWPD on 
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Local Authority level will first of all give Local Authority more manpower but it will also allocate a 
whole department to facilitate participation, information and education of the public. This is vital 
because participation is such an important part of the Water Vision, and is crucial in order to make 
the implementation a success. The information, education and participation of citizens in 
communities have to be a core element, and one department within the Local Authority has to 
undertake this process. 
When changing the function of PWD it is important to note that they are still in charge of co-
ordination, planning, supervision and maintenance of public works, just as before. They are just 
assigned with two more tasks: to educate and inform the public, and to base the priorities and 
planning of public works on the request of the people. 
Besides education in concepts like IRBM, ecology, pollution effects on the river and how to preserve 
the river, the public shall also be educated in measures and ways to preserve water and to collect 
rainwater for use in the households. Beside information to the communities as a whole these concepts 
should also be incorporated in the teaching material in schools. 
The position and responsibility of PWPD can be seen in figure 9.3. 
 
Local Authority 
On the basis of participation of stakeholders, Local Authority shall be in a position to set priorities 
for development activities, realising that everything might not be possible, because there is a limit to 
the development activities the environment can sustain. By implementing better technologies and 
strict enforcement against those who do not comply, increased economic activities can take place in 
the district. A few very polluting industries will rapidly make the pollution load reach the limit, while 
many non-polluting industries can be located in a district without any problems. The decision about 
the number of industries situated in one district is based upon data of pollution load and state of the 
ecosystem. Because many non-polluting industries will contribute more to the economic 
development of the district than few very polluting, this will create an incitement for the local 
authorities to enforce stricter against polluters. 
New development activities and factories shall be approved and controlled within the framework of 
the Committee. Through participation of the communities Local Authority will have priorities about 
what should be built in the district e.g. schools, roads, hospitals etc. and also which factories to be 
located in the district. Thereafter the approval has to be in accordance with the overall land use plan, 
based on the carrying capacity of the ecosystems. Afterwards, when the licensed factory is operating, 
DOE is responsible for controlling that the factory is operating in accordance with its license. The 
enforcement against non-complying factories takes place with support from local authorities. 
Local Authority shall still be responsible for maintenance of drains and watercourses as stated in the 
Street, Drainage and Building Act. An improved enforcement of this Act is nevertheless necessary. 
Presently, it is litter and sediments from construction sites that are filling up and blocking the drains 
and watercourses. With increased public awareness and increased enforcement of laws regarding 
erosion control, the problem should eventually diminish. Based on this, the maintenance of drains 
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and watercourses can be seen as a joint action between DID, Local authority and Public Works 
Department. 
Another law that lacks enforcement is the Local Government Act, stating the Local Authority’s 
responsibility to deal with solid waste such as rubbish, litter etc. polluting riverbanks, or 
watercourses. The enforcement of this Act will most likely also improve the conditions of the drains 
and watercourses. Both Acts are closely related, and both concern the problem that people in the 
communities throw garbage on the banks of the river, in the river and on the roads (if they are not 
burning it in their backyard) in order to avoid to pay for the service. Besides public awareness 
campaigns as mentioned earlier, it should be mandatory to pay the charge, which should be collected 
through taxes. People might be more willing to have the litter collected, when they have to pay for 
the service anyway. See figure 9.3 for position and responsibilities of Local Authority in the 
Committee 
 
Non-governmental Organisations 
Non-Governmental Organisations (NGOs) shall also play an important role in the participation 
process with input to the land use plans and proposals of how to achieve the goals stated in the Water 
Vision. In the water visioning process NGO’s were very active, and the participation of NGO’s is 
still important for the implementation of the Vision. Besides being a part of the land use plan 
development, NGO’s shall function as watchdogs for the implementation, pointing at problems that 
may not be obvious to the authorities. NGO’s shall meet support by the state and be in close co-
operation with the local authorities, and as awareness is rising among the public, they may also meet 
increased support in the communities. See figure 9.3 for a summary of the role and responsibilities of 
the NGOs 
 
Summary 
Figure 9.3 summarises the structure in the Langat River Basin Management Committee, and the 
responsibilities to be carried out by each agency in the Committee. 
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Action programme to achieve class II water quality in Langat River in Hulu Langat District 
 
Main initiatives and changes that have to occur: 
 
• Upgrade all unlicensed, non-complying or contravention-licensed factories to licensed, 
complying factories. All factories that are not complying within the set timeframe have to be shut 
down. This should be done through: 
• Relocation industries not equipped with treatment facilities 
• Development of sector specific effluents standards 
• Strict enforcement 
• Co-operation between regulating agencies and industry in order to implement cleaner 
technology 
• Economic marked-based instruments 
• All sewage treatment plants need to be upgraded in order to comply with Standard A for the Hulu 
Langat District 
• All households connected to a treatment facility 
• Septic tanks monitored closely for discharge into river water 
• Sludge facilities installed in all water and sludge treatment plants. If proper quality, sludge used 
for agriculture. If hazardous environmental substances are present, the sludge should be destroyed 
properly 
• Improved regulation of water consumption through change in water pricing 
• Public awareness raising campaigns related to IRBM, water pollution and efficient water use 
 
SWMA together with DOE and local authorities are responsible for a satisfying enforcement of the 
Environmental Quality Act and Industrial Co-ordination Act. According to the Industrial Co-
ordination Act a license can be revoked if the manufacturer is not complying; this needs to be 
enforced strictly. This means that no industry shall be able to operate without a license and the 
issuing of contravention licenses shall no longer be allowed. Factories that do not comply or 
unlicensed factories shall meet immediate fines each day until they comply or close the production. If 
an industry cannot comply with the regulations they must stop operating until compliance can be 
obtained. In cases where the local authorities are reluctant to regulate and fine an industry, SWMA 
and DOE shall be provided with the power to step in and immediately enforce against the industry. 
Locating all related industries together and connecting them to the same treatment facility together 
with sector specific effluent standards will probably facilitate this. If the standards are not met, the 
industries altogether will have to invest in better treatment facilities, using the newest technologies to 
secure optimum cleaning of their effluents. Incentives to upgrade production and apply better 
technology should also be given through green taxes or pollution charge, reflecting the pollution’s 
actual cost for society. This could become a source to finance environmental protection measures. 
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Instead of making pollution a social cost, the environmental costs must eventually be internalised in 
the production. 
 
One of the main problems connected to the pollution of the Langat River is the siting and zoning of 
industries in the basin. In that respect it is a problem that the Buffer Zone Guidelines are not 
enforced, and that there exist no guidelines for the industrial estates. If there existed such a guideline, 
it could facilitate that factories in one estate had the same kind of production and therefore could 
share treatment facilities. This would benefit all the factories as well as the environment. DOE 
together with the local authorities should be responsible for the relocation of all industries, so that 
industries producing similar products are located within the same industrial estate, connected to the 
same treatment plant. This, because the small and medium size industries presently cannot afford a 
treatment plant for themselves, and treatment of wastewater from industry is crucial in order to obtain 
a class II water quality in the river. Furthermore the treatment plant connected to the industrial estate 
will be specialised in treatment of the substances included in this specific production. The industry 
should pay for the use and operation of the treatment plant based on pollution load. This would make 
the costs to operate the facility borne by the users and it would create an incitement for the industry 
to decrease pollution load. 
The development in industrial activities and estates will have a significant impact on the environment 
if it is not planned carefully and strategically. Measures must be incorporated at the planning stage of 
industrial development. 
 
As the system is now, all activities with effluent discharges to the rivers have to comply with 
Standard A. This means that the water only is treated for the substances on this list, and not what 
actually is used in the production. Instead of only effluent Standard A, there should be made sector 
specific standards. This should be done to consider the nature of the industry concerned when issuing 
licenses, which is also stated in the Environmental Quality Act. When relocating all industries the 
buffer zone shall be enforced (see chapter 6). The necessity of a buffer zone is both stated in the 
National Land Code, Waters Act and Selangor Waters Management Authority Enactment. 
 
Economic, market based instruments should be considered by SEPU as alternatives to the use of 
traditional command and control regulations to preserve the environment. The economic instruments 
will have to fit properly into the administrative system and should be selected so they work together 
with the present regulation. 
 
The Sewerage Service Act states that all sewerage services shall be constructed in accordance to 
required standards. At present no treatment plant is constructed in order to meet Standard A, which is 
a violation of the law. The Act therefore needs stricter enforcement, and all treatment plants need to 
be upgraded in order to achieve class II. The treatment should in that respect be extended so it 
focuses on additional parameters, besides BOD, COD, oil and grease, SS and ammonia, which can be 
found in the households’ wastewater.  
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All households will have to be connected to a sewage system or have appropriate treatment measures. 
The Sewerage Service Act also needs stricter enforcement regarding access to septic tanks where 
everybody who refuses to let Indah Water empty their tanks shall be guilty in an offence and be 
punished thereafter. This is to prevent overflow and to keep people from emptying the tanks 
themselves. Furthermore some septic tanks shall be monitored closely in order to determine the 
discharge from the septic tanks and whether or not it is satisfying only to empty them every second 
year. 
 
Sludge from neither sewage- and industrial treatment plants nor water treatment plants shall be 
returned to the river. Sustainable ways of disposing the sludge shall be implemented. Firstly, all 
treatment plants have to be provided with sludge treatment facilities. Secondly samples of the sludge 
have to be taken, and if it is found to be in accordance with recognised standards, it shall be used on 
agricultural land. With respect to sludge treatment, research has to be prioritised, because sludge with 
a high pollution level is a major pollution problem and must be handled in a responsible way. 
Treatment technology and sludge handling shall continue to be improved based on best available 
technology and sharing of knowledge and experiences with other countries. 
 
In order to protect the future source of water the land in the upper part of the river basin (upstream 
from the water intake points) must be declared as water catchment area as stated in the Water Supply 
Enactment. When this part of the Basin is declared as being catchment area all industries will be 
relocated or given strict regulations, so hardly any pollution is detectable in this area. Then the sludge 
from the water treatment plants should be in a condition that it can be used as soil moisturiser and 
brought to agricultural areas.  
 
Prices shall be used to influence the behaviour of consumers and suppliers. The water resource shall 
be priced in an appropriate manner so there is accordance between supply and demand. It is the task 
of SEPU to find out which market-based incentives that are appropriate for the present situation in 
Malaysia.  
First and foremost industries should be charged for the water they withdraw directly from the river 
for their production. This will prevent abuse of the water resources and encourage a better usage of 
the water. Also the industries using tap-water should be given an incitement for a more effective and 
efficient use.  
 
Much of the pollution the public contributes with may not be intended, but rather because of 
ignorance to the consequences of their actions. For the public to play a major role there is a need for 
greater environmental awareness, and the public needs to be aware of what is causing the pollution 
and what can be done to prevent this. Furthermore the public should be made aware of which 
consequences it might have for the future water supply to continue as usual. Campaigns should be 
carried out to rise public awareness about the key concepts of the Water Vision and campaigns for 
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better water usage should make people understand that water is a finite resource which has to be 
reused and recycled.  
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11 Conclusion 
In the Langat River, along the stretch in the Hulu Langat district, we found deterioration of the 
environmental quality from class II to class IV. The main sources to the pollution are solid waste, and 
litter left on the riverbanks or thrown into the river by the population of the district, effluents from 
sewage treatment plants, sludge from water treatment plants and effluents from industry. Another 
important contributor to the pollution is sediment from construction sites washed into the river by 
erosion. 
 
In order to achieve the goals stated in the Water Vision of obtaining Integrated Water Resource 
Management, major structural changes in the present water management system have to occur. This 
includes establishment of a Langat River Basin Management Committee as the main co-ordinating, 
managing body. In order to ensure integration and co-ordinated enforcement efforts, all agencies 
responsible for the management of the Langat River will have to be seated in the River Basin 
Committee. Within the framework of this Committee three sub-committees shall be formed, each 
dealing with essential concepts regarding the river management and the enforcement of existing 
regulation. 
In order to balance growth and development, an overall land use plan will have to be drafted in the 
Committee, which lays down guidelines for all future development in the basin. Another important 
input to the land use plan and development priorities will have to be based on public participation. 
Land use plans must be made and followed in order to keep the development within the carrying 
capacity of the ecosystems.  
 
Managing the river from a IRBM approach is the biggest step towards achieving class II river water 
quality in the Langat River, because the main constraints in the present management system is the 
fragmentation among agencies and lack of resources and knowledge about what is the responsibility 
of others. In order to achieve the policy-goal of class II river water quality an action programme has 
to be prepared. The main issues in the action programme would be: 
 
• Relocation of industries 
• Adoption of cleaner technology 
• Strict enforcement against non-complying factories 
• Upgrading of sewage treatment plants 
• Connection of all households to treatment facilities 
• Improved sludge management 
• Public awareness campaigns 
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 12 Other perspectives  
 
The changes and new initiatives, suggested for the Malaysian river water management system in this 
research-project, may not be possible to carry out in reality. There are many forces in the Malaysian 
society, we have not included in the considerations, such as political will and constraints, and the 
suggestions’ possibility inside the economical frames. To analyse the political regime and how 
policies are agreed upon in Malaysia would be a whole research-project on its one. As would an 
economical analysis of the costs attached to the proposed actions. 
 
Our recommendations are based on the condition that if IWRM and class II are the goals, then this is 
what needs to be done. We are in other words, given a solution, which conditions that all the 
proposals are applied and carried out without hindrance. For this to become reality, all the actors and 
stakeholders involved should act in accordance to our suggestions. This would of course have very 
limited chance of happening in real life.  
 
First of all, political will is the be-all and end-all for the suggestions to become reality. The Water 
Vision should be acknowledged and given status as official policy. Malaysia’s Vision 2020 is given 
highest priority in the developing country, and if the Water Vision should become official policy, 
Malaysia would have to make a compromise between achieving fully developed status, and 
protecting the water resources. This would probably be as good as impossible to agree upon, in a 
political arena, where economic growth is so highly prioritised. However, some aspects of the Water 
Vision are mentioned in the Eighth Malaysia Plan, and actually in the same formulations as in the 
Water Vision. This indicates that the awareness of some aspects of the Water Vision and the 
importance of protecting the environment is growing even on the highest political level. 
The policy and implementation process in Malaysia is characterised by conflicting interest and 
agendas. Consequently our assumption of all the agencies and institutions co-operating and 
communicating would be difficult to attain. The agencies are, in a way, isolated from each other, 
meaning that they have no knowledge of the others’ areas of expertise. The power and jurisdiction of 
the agencies are limited, and they are afraid of loosing the power they do possess, if they were to co-
operate with other agencies. There are however attempts aimed at improving the co-operation and co-
ordination. The establishment of SWMA as main co-ordinating body and establishment of inter-
agency committees are examples of this. The aspect of IRBM is actually prioritised by governmental 
agencies, DID and DOE are both carrying out studies concerning this aspect, and SWMA’s 
assignment is to move towards IRBM. So even if there do not exist political will to implement the 
Water Vision and IRBM, there are awareness about the issues, and that can be the first step towards 
greater willingness.  
 
Political will is however, not the only obstacle, if the suggestions are to be carried out, another 
important aspect is the resources available. All the agencies, we talked to, were lacking the financial 
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base, necessary to carry out the present regulation. How they then should be able to operationalise 
our suggestions are questionable, keeping in mind that the suggestions require a great deal of extra 
resources, both funding, education and personnel. The financial aspect is of course connected to the 
political will, but no matter how much willingness there is, there will still be limitations in the 
financial capabilities in a developing country. 
 
Many of our suggestions will also impede the development in the Hulu Langat District with the 
industry being the main looser. Our suggestion to relocate, up-grade and enforce regulation upon the 
industry will influence the productivity and their profits. The industries’ willingness to comply is an 
important issue, this would most likely be determined of the fines for non-compliance. The risk of 
industries moving away from the District, or even the country, exists when environmental regulation 
becomes stricter. It may be easier and more profitable, to move to a country with less stringent 
regulation, than to up-grade the factory to ensure compliance with the new regulation. Since 
manufacturing industry have been both Hulu Langat’s as well as Malaysia’s main engine of 
economic development, it can have tremendous consequences on the economy, if industries move or 
shut down. Because the economic development is so dependent on the manufacturing industry, it is 
also questionable that the Government, EPU and SEPU would accept regulation impeding the 
industries potential. However, state and local governments are planning to identify zones for 
industrial estates and relocate estates established in unsuitable areas, also including illegal factories. 
In that respect there are awareness of the problem, and a general wish to change the situation.  
 
In the Water Vision great emphasis is given to public participation, and it is also our recommendation 
to enhance this process in Malaysia. There are growing attention of the importance of a participatory 
approach to enhance implementation, and public participation is also a part of the EIA process. 
Nevertheless, are the Malaysians not used to be given such a role and responsibility, and the question 
is, if they will have the capacity to participate. Furthermore, it is questionable if the authorities are 
willing to listen to the public and take their ideas and wishes into account. 
Another important aspect concerning the public, is if they consider environmental conservation and 
enhancement of the rivers as being important. There exist the possibility that some, or maybe the 
majority, consider economic development as being far more important than conserving the rivers. 
The laws and regulations, and the institutional set-up concerning river water management are not 
transparent. The classification system of the Malaysian rivers is difficult to understand, because the 
calculations are so complicated. These aspects also influence the public’s knowledge, awareness and 
possibility of participating in river water management related issues. 
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It is difficult to assess how the future water management will be, and if it will contain any of our 
recommendations, but one thing is certain, it will definitely be determined by the political will, the 
economy and the public’s ability and possibility of making themselves heard. 
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Appendix 1 
Site visit 
 
On Tuesday the 25th of February and on Thursday the 13th of March, we visited our case study site, which is 
the Langat River within the Hulu Langat District. Mr. Idris, University Kebangsaan Malaysia guided us. 
We began the site visit in the catchment area just below the Langat Dam where we observed the river visual. 
The river is at this point classified as class II. We observed an undefined smell coming either from the water or 
from the surroundings. It might be possible that the smell was caused by some kind of sulphur. The river water 
was slightly red, but a water sample in a plastic bottle showed that the water was clear. It is therefore possible 
that the red colour was caused by ochre or another sort of iron combine in the soil. At this point water velocity 
was fast. 
About 200 m further downstream we observed small hydropower plant and moving even further downstream 
we saw people bathing in the river.  
The first village we passed on our way downstream of the river, was Pomson. Around the area of Pomsom 
there was evidence of people throwing litter everywhere, litter was particularly present on the riverbanks. 
Downstream from Pomson we observed a small tributary, Lepoh. Lepoh is surrounded of forest and a few 
Orang Asli villages dominate the area. The litter on the riverbanks was still present. These banks were 
reserved as recreational areas and picnic spots. The river water was clear and the smell was no longer 
occurring. The water velocity was still fast. 
On the corner between the main road and the small road leading to the picnic spots along Lepoh, there was a 
small waste dump, probably dumped by the local people. Our guide Mr. Idris told us that people had to pay to 
have their garbage collected.  
As we continued downstream we noted fruit orchards along the river and besides that also forest. 
 
1 km or more downstream from the dam, we passed the village Kg. Padang and another tributary Sg. 
Changkok. Small plantations were located here, according to Mr. Idris rubber and banana plantations. Most 
people in this area are small farmers. The population was denser and the existence of litter in the streets and 
along the riverbanks was also denser. Also at this point people were bathing in the river. As it was the case 
along Lepoh, there were also picnic spots along Sg. Changkok. Next to some houses located along Sg. 
Changkok, we observed piles of waste in the paddies/gardens. In this area we had lunch at a restaurant which 
had a direct discharge of wastewater into the Langat River. According to Mr. Idris this is very common in 
these “rural” areas.  
In the town Pekan Batu Lapan Belas the Langat River was still clear and downstream from the town we passed 
another clean tributary, Sg. Lui. We turned away from Langat River and followed Sg. Telaki, another tributary 
to Langat River. Along Sg. Telaki we observed aquaculture and we also wideness land clearing and 
construction work. Sg. Teleki was brown, because of soil in the river. According to Mr. Idris a big part of the 
earthwork was in connection with Brick production. In the town Batu diga Plus is Sg. Telaki tributing the 
Langat River and at this point do the Langat River also get a brown colour. The two rivers meet just next to a 
timber factory.  
Further downstream we turned away from the Langat River along a road that took us to an area with several 
brick factories. In a huge area around these factories earthwork for the production was taking place. Within the 
earthwork area we observed another tributary to Langat River, Sg. Sub. At the time we observed Sg. Sub it 
was almost dried out, but the riverbed was filed up with soil which had obviously been flushed out from the 
surrounding area, probably during heavy rain. In the same earthwork area a small lake was located wherein a 
 
pump was placed for water transfer to the brick factory. We were informed at the factory that the water was 
used to wash sand and stones in the production and for wetting roads for dust. Three rivers, drains through the 
area where the factories are located: Long river, Perimbum river and Sub river. They are all tributaries to 
Langat River. When we went back to the Langat River and moved further downstream we passed Perimbum 
River, which was also coloured brown. Around 5 km downstream from this point there was a treatment plant 
located and after the treatment plant we passed a small village. In this village, small motor shops were 
dominating. Seria River is passing through the village and entering Langat River. 
 
We went to the town of Pekan Batu Simbilan where Raya River and an unidentified river flows through. Raya 
River was dark green, and the other river was brown. Raya River is another tributary to Langat. Both the rivers 
and the riverbanks were dredged with litter everywhere. Very close to both rivers there was motorshops and 
restaurants located. Further downstream in the town of Pekan Cheras we observed houses located along and on 
the riverbanks, waste everywhere and small drains and streams leading from the surrounding area into the 
Langat River. In this area we observed timber factories, brick factories and motorbike and car shops. Around 
the motorshops the earth was completely black, showing signs of oil spillage. Some shops were located 
alarming close to the river.  
 
Reaching Kajang town, which is relatively big, the river had a very brown colour, was muddy and dirty and 
the water velocity had slowed down. At this point the river appeared dead. In Kajang we visited a small 
housing area where drains from the area was leading directly to the river. These drains were filled with litter 
and dirt. We observed huge waste deposits randomly around in the housing area and some places it appeared 
that the litter had been burned. 
 
We reached Bangi that is a highly developed area with many industrial estates. Many multinational industries 
are located in this area e.g. Sony, Hitachi, Panasonic, Pepsi. 
 
Generally we observed more and more litter the more downstream we moved. The same was the case with 
construction sites and earthwork areas, areas left clear for soil erosion. The river velocity went slower the 
faster we went downstream. 
 
Appendix 2 
Data 
 
Biochemical Oxygen Demand Chemical Oxygen Demand 
Location Station 2000 2001 2002 Station 2000 2001 2002 
Lui River 1 2,00 2 1 20,00 22 
Lui River 1 2,00 2 2 1 19,00 21 20 
Lui River 1 3,00 1 1 1 19,00 17 20 
Lui River 1 1,00 1 1 1 19,00 17 17 
Lui River 1 1,00 1 1 1 19,00 19 17 
Lui River 1 2,00 1 1 17,00 20 
1.after dam 2 3,00 2 2 35,00 22 
1.after dam 2 2,00 2 2 2 19,00 17 20 
1.after dam 2 3,00 1 2 2 19,00 17 21 
1.after dam 2 3,00 1 1 2 69,00 17 17 
1.after dam 2 1,00 1 1 2 19,00 19 19 
1.after dam 2 1,00 1 2 17,00 20 
1.after dam 2  7 2 28 
Cheras 3 8,00 6 3 38,00  
Cheras 3 5,00 4 3 19,00 72 
Cheras 3 7,00 3 27,00 42 
Cheras 3 5,00 3 27,00  
Cheras 3 2,00 3 19,00  
Cheras 3 2,00 3 17,00  
Kajang 4 14,00 17 6 4 38,00 62 28 
Kajang 4 4,00 17 17 4 38,00 38 39 
Kajang 4 37,00 9 12 4 101,00 32 66 
Kajang 4 7,00 10 5 4 131,00 39 93 
Kajang 4 13,00 7 4 4 136,00 30 17 
Kajang 4 2,00 3 7 4 17,00 29 30 
Kajang 4  5 9 4 34 47 
D.stream Kajang 5  11 5 45 
D.stream Kajang 5  7 5 68 
D.stream Kajang 5  9 5 30 
D.stream Kajang 5  11 5 75 
D.stream Kajang 5  6 5 24 
D.stream Kajang 5  9 5 53 
D.stream Kajang 5  10 5 40 
D.stream Kajang 5  18 5 109 
D.stream Kajang 5  9 5 41 
D.stream Kajang 5  8 5 34 
D.stream Kajang 5  2 5 28 
D.stream Kajang 5  5 5 25 
D.stream Kajang 5  5 5 37 
Limau Mani River 6 1,00 40 6 21,00 2620 
Limau Mani River 6  5 6 1590,00 190 
Limau Mani River 6 26,00 19 6 414,00 349 
Limau Mani River 6  19 6 4090,00 337 
Limau Mani River 6 20,00 2 6 3180,00 34 
Limau Mani River 6 7,00 3 6 27,00 64 
 
 Dissolved Oxygen Suspended Solids 
Location Station 2000 2001 2002 Station 2000 2001 2002 
Lui River 1 6,29 7,23 0,01 1 95,00 39 
Lui River 1 7,11 6,76 <0.01 1 32,00 128 2 
Lui River 1 5,76 7,51 <0.01 1 79,00 30 21 
Lui River 1 7,60 7,37 <0.01 1 128,00 20 10 
Lui River 1 7,53 7,91 1 28,00 33 3 
Lui River 1 7,14 8,27 1 17,00 20 
1.after dam 2 7,53 7,47 2 28,00 45 
1.after dam 2 7,66 6,92 <0.01 2 12,00 92 1 
1.after dam 2 7,21 7,96 <0.01 2 9,00 14 1 
1.after dam 2 8,12 7,6 <0.01 2 390,00 3 2 
1.after dam 2 7,94 7,85 <0.01 2 45,00 6 2 
1.after dam 2 6,92 8,24 2 6,00 5 
1.after dam 2  7,42 2 30 
Cheras 3 3,47 6,95 3 481,00  
Cheras 3 7,13 7,37 3 93,00 2030 
Cheras 3 4,89 3 82,00 384 
Cheras 3 6,53 3 656,00  
Cheras 3 6,92 3 190,00  
Cheras 3 7,10 3 237,00  
Kajang 4 6,17 2,95 3,12 4 761,00 283 73 
Kajang 4 4,63 4,19 5,39 4 183,00 188 50 
Kajang 4 0,02 5,74 6,48 4 1370,00 360 140 
Kajang 4 4,21 6,03 0,81 4 5010,00 622 1104 
Kajang 4 5,14 5,15 1,09 4 183,00 199 177 
Kajang 4 5,02 6,04 2,26 4 219,00 244 178 
Kajang 4  7,16 4,6 4 101 51 
D.stream Kajang 5  2,73 5 352 
D.stream Kajang 5  6,68 5 788 
D.stream Kajang 5  4,51 5 121 
D.stream Kajang 5  3,72 5 980 
D.stream Kajang 5  5,66 5 303 
D.stream Kajang 5  3,01 5 135 
D.stream Kajang 5  5,91 5 898 
D.stream Kajang 5  2,03 5 372 
D.stream Kajang 5  4,73 5 122 
D.stream Kajang 5  3,34 5 151 
D.stream Kajang 5  5,64 5 229 
D.stream Kajang 5  5,65 5 169 
D.stream Kajang 5  6,47 5 177 
Limau Manus River 6 3,92 0,36 6 60,00 75500 
Limau Manus River 6 0,43 5,24 6 2640,00 2990 
Limau Manus River 6 3,63 3,12 6 42700,00 6050 
Limau Manus River 6 0,00 4,59 6 64800,00 4600 
Limau Manus River 6 0,00 7,37 6 55500,00 560 
Limau Manus River 6 3,87 6,93 6 212,00 662 
 
 
 
NH3 WQI 
Location Station 2000 2001 2002 Station 2000 2001 2002 
Lui River 1 0,11 <0.01 1 83 89 
Lui River 1 <0.01 <0.01 <0.01 1 91 85 93 
Lui River 1 <0.01 <0.01 <0.01 1 83 92 91 
Lui River 1 0,20 <0.01 <0.01 1 85 93 94 
Lui River 1 <0.01 <0.01 <0.01 1 92 92 93 
Lui River 1 <0.01 0,03 1 92 92 
1.after dam 2 0,15 <0.01 2 85 90 
1.after dam 2 <0.01 0,14 0,01 2 92 85 93 
1.after dam 2 <0.01 0,05 <0.01 2 92 93 93 
1.after dam 2 0,19 0,02 <0.01 2 73 94 95 
1.after dam 2 <0.01 <0.01 <0.01 2 91 94 94 
1.after dam 2 <0.01 <0.01 2 94 94 
1.after dam 2  1,97 2 76 
Cheras 3 0,66 3 55  
Cheras 3 0,46 0,22 3 78 63 
Cheras 3 1,53 0,2 3 67 75 
Cheras 3 1,45 3 66  
Cheras 3 0,46 3 80  
Cheras 3 0,44 3 80  
Kajang 4 0,58 0,69 3,12 4 59 47 70 
Kajang 4 0,77 1,28 5,39 4 66 55 47 
Kajang 4 2,83 1,15 6,48 4 18 64 46 
Kajang 4 1,23 0,6 0,81 4 45 62 57 
Kajang 4 0,67 1,73 1,09 4 55 65 74 
Kajang 4 0,47 0,6 2,26 4 74 73 63 
Kajang 4  1,06 4,6 4 74 50 
D.stream Kajang 5  0,79 5 50 
D.stream Kajang 5  0,67 5 61 
D.stream Kajang 5  2,09 5 61 
D.stream Kajang 5  0,92 5 43 
D.stream Kajang 5  1,24 5 68 
D.stream Kajang 5  3,52 5 48 
D.stream Kajang 5  0,76 5 59 
D.stream Kajang 5  1,5 5 36 
D.stream Kajang 5  1,77 5 61 
D.stream Kajang 5  2,34 5 56 
D.stream Kajang 5  0,82 5 72 
D.stream Kajang 5  1,35 5 71 
D.stream Kajang 5  1,02 5 71 
Limau Manus River 6 0,11 2,23 6 76 16 
Limau Manus River 6 0,67 0,63 6 14 52 
Limau Manus River 6 0,68 0,92 6 30 32 
Limau Manus River 6 2,73 1,01 6 13 38 
Limau Manus River 6 2,60 0,1 6 20 78 
Limau Manus River 6 1,00 0,02 6 53 73 
 
 
 
 
Cd mg/l Cr Mg/l 
  2000 2001 2002  2000 2001 2002 
Lui River 1 0.0020 <0.001 0.001 1 0.0020 <0.001 0.001 
Lui River 1 0.0010 <0.001 0.001 1 <0.001 0.001 <0.001 
Lui River 1 0.0020 0.001 0.004 1 0.0010 <0.001 <0.001 
Lui River 1 <0.001 0.001 0.001 1 <0.001 <0.001 <0.001 
Lui River 1 <0.001 0.001  1 <0.001 0.001  
Lui River 1 0.0020 0.001  1 0.0070 <0.001  
1.after dam 2 0.0010 <0.001 0.001 2 0.0020 <0.001 <0.001 
1.after dam 2 0.0010 0.003 0.001 2 0.0010 0.001 <0.001 
1.after dam 2 <0.001 0.001 0.003 2 0.0020 <0.001 0.001 
1.after dam 2 <0.001 0.001 0.001 2 <0.001 <0.001 <0.001 
1.after dam 2 <0.001 0.001  2 <0.001 0.001  
1.after dam 2 0.0020 <0.001  2 0.0070 <0.001  
1.after dam 2  0.001  2  0.001  
Cheras 3 0.0010 <0.001  3 0.0030 <0.001  
Cheras 3 <0.001 <0.001  3 <0.001 <0.001  
Cheras 3 <0.001   3 <0.001   
Cheras 3 <0.001   3 <0.001   
Cheras 3 <0.001   3 <0.001   
Cheras 3 <0.001   3 0.0080   
Kajang 4 <0.001 0.001 <0.001 4 0.0010 <0.001 <0.001 
Kajang 4 <0.001 0.001 0.001 4 0.0020 <0.001 0.001 
Kajang 4 <0.001 0.001 0.001 4 0.0010 0.001 <0.001 
Kajang 4 <0.001 0.001 0.001 4 <0.001 0.001 <0.001 
Kajang 4 <0.001 0.001 0.001 4 <0.001 <0.001 <0.001 
Kajang 4 <0.001 0.001 0.004 4 0.0080 <0.001 <0.001 
Kajang 4 <0.001 0.001 0.001 4  <0.001 0.001 
D.stream Kajang 5  0.001  5  <0.001  
D.stream Kajang 5  0.001  5  0.001  
D.stream Kajang 5  0.001  5  <0.001  
D.stream Kajang 5  <0.001  5  0.001  
D.stream Kajang 5  0.001  5  <0.001  
D.stream Kajang 5  0.001  5  0.001  
D.stream Kajang 5  0.001  5  0.001  
D.stream Kajang 5  0.001  5  0.001  
D.stream Kajang 5  0.001  5  <0.001  
D.stream Kajang 5  <0.001  5  0.001  
D.stream Kajang 5  0.01  5  0.001  
D.stream Kajang 5  <0.001  5  <0.001  
D.stream Kajang 5  0.001  5  0.001  
Limau Manis 
River 
6 <0.001 <0.001  6 <0.001 0.011  
Limau Manis 
River 
6 0.0020 <0.001  6 <0.001 <0.001  
Limau Manis 
River 
6 0.0010 <0.001  6 0.0050 0.002  
Limau Manis 
River 
6 <0.001 0.001  6 0.0050 <0.001  
Limau Manis 
River 
6 <0.001 0.001  6 0.0020 0.001  
Limau Manis 
River 
6 <0.001 <0.001  6 <0.001 0.001  
 
 
As mg/l Hg mg/l 
  2000 2001 2002  2000 2001 2002 
Lui River 1 <0.001 0.004 0.001 1 <0.0002 <0.0002 <0.0002 
Lui River 1 <0.001 <0.001 0.005 1 <0.0002 <0.0002 <0.0002 
Lui River 1 <0.001 0.002 <0.001 1 <0.0002 <0.0002 <0.0002 
Lui River 1 <0.001 0.006 <0.001 1 <0.0002 <0.0002 <0.0002 
Lui River 1 <0.001 <0.001  1 <0.0002 <0.0002  
Lui River 1 <0.001 <0.001  1 <0.0002 <0.0002  
1.after dam 2 <0.001 0.003 0.001 2 <0.0002 <0.0002 <0.0002 
1.after dam 2 0.0010 <0.001 0.006 2 <0.0002 <0.0002 <0.0002 
1.after dam 2 <0.001 0.001 <0.001 2 <0.0002 <0.0002 <0.0002 
1.after dam 2 <0.001 0.009 <0.001 2 <0.0002 <0.0002 <0.0002 
1.after dam 2 <0.001 0.002  2 <0.0002 <0.0002  
1.after dam 2 <0.001 <0.001  2 <0.0002 <0.0002  
1.after dam 2  0.007  2  <0.0002  
Cheras 3 <0.001 0.003  3 <0.0002 <0.0002  
Cheras 3 <0.001 <0.001  3 <0.0002 <0.0002  
Cheras 3 0.0030   3 <0.0002   
Cheras 3 <0.001   3 <0.0002   
Cheras 3 <0.001   3 <0.0002   
Cheras 3 0.0020   3 <0.0002   
Kajang 4 <0.001 0.007 0.015 4 <0.0002 <0.0002 <0.0002 
Kajang 4 <0.001 0.006 0.013 4 <0.0002 <0.0002 <0.0002 
Kajang 4 0.0050 0.005 0.011 4 <0.0002 <0.0002 <0.0002 
Kajang 4 <0.001 <0.001 0.004 4 <0.0002 <0.0002 <0.0002 
Kajang 4 0.0020 0.008 <0.001 4 <0.0002 <0.0002 <0.0002 
Kajang 4 0.0060 0.007 0.001 4 <0.0002 <0.0002 <0.0002 
Kajang 4  0.005 0.006 4  <0.0002 <0.0002 
D.stream Kajang 5  0.005  5  <0.0002  
D.stream Kajang 5  0.003  5  <0.0002  
D.stream Kajang 5  0.007  5  <0.0002  
D.stream Kajang 5  <0.001  5  <0.0002  
D.stream Kajang 5  0.008  5  <0.0002  
D.stream Kajang 5  0.008  5  <0.0002  
D.stream Kajang 5  <0.001  5  <0.0002  
D.stream Kajang 5  0.008  5  <0.0002  
D.stream Kajang 5  0.004  5  <0.0002  
D.stream Kajang 5  0.006  5  <0.0002  
D.stream Kajang 5  0.007  5  <0.0002  
D.stream Kajang 5  0.007  5  <0.0002  
D.stream Kajang 5  0.003  5  <0.0002  
Limau Manis River 6 <0.001 0.019  6 <0.0002 <0.0002  
Limau Manis River 6 0.0050 0.001  6 <0.0002 <0.0002  
Limau Manis River 6 0.0010 0.003  6 <0.0002 <0.0002  
Limau Manis River 6 <0.001 0.005  6 <0.0002 <0.0002  
Limau Manis River 6 0.0130 <0.001  6 <0.0002 <0.0002  
Limau Manis River 6 0.0040 <0.001  6 <0.0002 <0.0002  
 
 
 
Pb mg/l 
Lui River 1 <0.01 <0.01 <0.01 
Lui River 1 <0.01 <0.01 <0.01 
Lui River 1 <0.01 <0.01 <0.01 
Lui River 1 <0.01 <0.01 0.01 
Lui River 1 <0.01 <0.01  
Lui River 1 <0.01 <0.01  
1.after dam 2 <0.01 <0.01 <0.01 
1.after dam 2 <0.01 <0.01 <0.01 
1.after dam 2 <0.01 <0.01 <0.01 
1.after dam 2 <0.01 <0.01 0.01 
1.after dam 2 <0.01 <0.01  
1.after dam 2 <0.01 <0.01  
1.after dam 2  <0.01  
Cheras 3 <0.01 <0.01  
Cheras 3 <0.01 <0.01  
Cheras 3 <0.01   
Cheras 3 <0.01   
Cheras 3 <0.01   
Cheras 3 <0.01   
Kajang 4 <0.01 <0.01 <0.01 
Kajang 4 <0.01 0.01 <0.01 
Kajang 4 <0.01 <0.01 0.01 
Kajang 4 <0.01 <0.01 0.01 
Kajang 4 <0.01 <0.01 0.01 
Kajang 4 <0.01 <0.01 <0.01 
Kajang 4  <0.01 0.01 
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
D.stream Kajang 5  <0.01  
Limau Manis River 6 <0.01 <0.01  
Limau Manis River 6 0.0400 <0.01  
Limau Manis River 6 <0.01 <0.01  
Limau Manis River 6 0.0700 <0.01  
Limau Manis River 6 <0.01 <0.01  
Limau Manis River 6 <0.01 0.01  
 
 
Appendix 3 
Calculation of WQI 
 
The subindices for the chosen parameters are named SIDO, SIBOD, SICOD, SIAN, SISS and SIPH. The 
formula used in the calculation is: 
 
WQI = 0,22*SIDO + 0,19*SIBOD + 0,16*SICOD + 0,15*SIAN + 0,16*SISS + 0,12*SIPH 
 
(* indicates multiplication), where the multipliers are the weightings for the corresponding parameters with the 
total value of 1. 
 
Appendix 4 
List of Parameters and DOE INWQS used for Classification of River Water Quality 
 
Parameter CLASS 
List 1 (WQI) Unit I II III IV 
DO mg/l 7 5 3 1 
COD mg/l 10 25 50 100 
BOD mg/l 1 3 6 12 
SS mg/l 25 50 150 300 
NH3-N mg/l 0,1 0,3 0,9 2,7 
PH  6,5 – 8,5 6,9 5,9 5,9 
List 2      
Colour Pt-CO 15 150 - - 
Conductivity US/cm 1.000 1.000 - 6.000 
Salinity 10-3 0,5 1 - 2 
Oil and grease mg/l - 7 - - 
Detergents mg/l - 0,5 5 - 
Total Coliform MPN/100mL 100 5.000 50.000 50.000 
E. Coliform MPN/100mL 10 100/400 5.000 5.000 
Cadmium mg/l - 0,01 0,01 0,01 
Arsenic mg/l - 0,05 0,05 0,1 
Mercury mg/l - 0,001 0,001 0,002 
Chromium mg/l - 0,05 0,05 0,10 
Lead mg/l - 0,02 0,02 5 
Manganese mg/l - 0,1 0,1 0,2 
Aluminium mg/l - - - 0,5 
Copper mg/l - 0,012 0,012 0,2 
Cyanide mg/l - 0,02 0,06 - 
NO3-N mg/l - 7 - 5 
Phosphate mg/l - 0,2 0,1 - 
Pesticides mg/l - - - - 
Phenol mg/l - 0,01 - - 
List 3      
Sodium mg/l - - - 3 
Boron mg/l - 1 - 0,8 
Chloride mg/l - 200 - 80 
[DOE, 2002] 
 
Appendix 5 
Laws  
 
Federal laws  
 
Environmental Quality Act 1974 (1985) 
The most important piece of legislation regarding the environment in Malaysia is the Environmental Quality 
Act (EQA). It was not the first law concerning the environment, but the former environmental laws were very 
sector specific. EQA has an integrated approach, trying to combine the different sectors with the purpose of 
pollution prevention, abatement and control as well as environment enhancement. This makes EQA the 
framework for all environmental regulation [Sani, 1997]. 
   
The Department of Environment is the responsible institution for the implementation of the EQA. 
The first version of the EQA is mostly concerned with licenses to discharge waste and prohibition and control 
of pollution, appeal and delegation of powers. The EQA employs a regulatory framework based upon the 
issuing of licenses and the prescription of premises to be regulated. It is prescribed that any occupation without 
a license must be found guilty in an offence. The Director General, who is the licensing authority, attaches 
conditions for the occupation and use of these ”prescribed premises” to the license. The Director General has 
the power to grant, renew, transfer and revoke licenses, as well to vary the pollution control conditions 
attached therein. In exercising this power, the Director General is bound to consider factors such as the 
practicability and efficacy if imposing new and varied conditions, the economic life of existing installations, 
the cost of complying with conditions and the nature of industry concerned [Environmental Quality Act, 
1974]. 
 
The EQA covers provisions relating to restriction on pollution of, among others, inland waters. The minister 
may specify the acceptable conditions for discharges or deposit of environmentally hazardous substance, 
pollutants or wastes into any water body.  
“No person shall, unless licensed, emit, discharges or deposit any environmentally hazardous substances, 
pollutants or wastes into any inland waters, places any wastes in or on any waters or in a place where it may 
gain access to any waters in any way or cause the temperature of the receiving waters to be raised or lowered 
by more than prescribed limits” [Environmental Quality Act, 1974]. 
 
Different more specific sets of regulation have been made under EQA 1974. To date there are six sets of 
regulation in regard to river water  
 
• Environmental Quality (Prescribed Premises) (Crude Palm Oil) Regulation, 1977 
• Environmental Quality (Prescribed Premises) (Raw Natural Rubber) Regulation, 1987 
• Environmental Quality (Sewage and Industrial Effluents) Regulation, 1979 
• Environmental Quality (Prescribed Activities) (Environmental Impact Assessment) Order, 1987 
• Environmental Quality (Scheduled Wastes) Regulation, 1989 
• Environmental Quality (Prescribed Premises) (Scheduled Waste Treatment and Disposal Facilities) 
regulation, 1989 
 
 
Under the Environmental Quality (Sewage and Industrial Effluents) Regulation in 1979 the Sewage Effluent 
Standard A and B were introduced. Thereby it is not allowed to discharge effluent, analysed in accordance to 
this regulation, which contains substance in concentration greater than those specified as parameter limits of 
standard A and B, see Appendix # [Environmental Quality Act, 1974] 
 
The Water Act, 1920 (1989)    
The Water Act was primarily intended to control rivers and streams from being used for other than beneficial 
purposes. The controls were intended to prohibit the construction of division channels, erection of 
unauthorised building works and the restriction of construction of walls or other structures on banks of rivers 
within flood channels, unless with the written permission and terms as given by the State Authority [Abdullah, 
1996; Water Act, 1920].  
 
If anybody interferes with any riverbank they may, by order of the State Authority, be required to restore the 
bank into the same condition, which it was before the interference. Furthermore it is not allowed to fell trees so 
they fall into the river, obstruct or interfere with any river or build any kind of bridge, jetty, or landing stage 
over or beside a river without a license. The District Officers must issue the licenses with approval in each 
case from the State Authority [Water Act, 1920].  
 
Neither is it allowed to ditch, drain, channel, pipe or otherwise divert water of any river from its natural 
sources without a license. A license to divert water from a river for generation of electricity must be granted 
from the State Authority, but a license to divert water from a river for private or domestic purpose, for 
cultivation of rice or for industrial purposes must be granted from the District Officers with approval from the 
State Authority [Water Act, 1920].  
 
For discharge into river water a license is also needed. This is the case with any poisonous, noxious or 
polluting matters, any matter that can influent the temperature, chemical or biological content of the river and 
any matter that influents the physical content of the river. The State Secretary grants discharge licenses. Every 
license shall set out purpose, period, conditions and restrictions [Water Act, 1920].   
 
There is also restrictions for building walls, construct any revetment along river banks or erect any buildings 
or structures within 50 feet of any such bank or within flood channels [Water Act, 1920]. 
 
National Land Code 1965 (2002) 
The National Land Code empowers the State Authority to classify land use in three categories; agriculture, 
industry and building. The State Authority has power to change the designation of land for development and 
proper land use planning and management [National Land Code, 1965]. 
 
The State Authority may appoint the exercise or performance of powers and duties to the State Director, to the 
Registrar or to any Land administrator. These are provided unless the land is within 50 metres of the bank of 
any river, within 50 metres from the edge of any lake or spring and within 50 metres of any shoreline as may 
be declared by the State authority by notification in the Gazette [National Land Code, 1965]. 
 
The State Authority may by notification reserve any State land for any public purpose. The notification of a 
such reservation must describe the reserved land, describe the purpose for which it is reserved, designate 
 
officers to control the reserved land, and conclusive evidence that the land is reserved for public purpose. 
Furthermore can the reserved land not be used for any other purpose than it is reserved for, unless it is written 
in any other law or notice [National Land Code, 1965].  
 
Land Conservation Act 1960 (1989) 
The Land Conservation Act was promulgated in 1960 to consolidate the laws relating to conservation of the 
hill land and the protection of soil from erosion and the inroad of silt. The officer responsible for this Act is the 
Registrar, Collector or Commissioner of land as defined in the land enactment of the state [Land Conservation 
Act, 1960]. 
 
The State can by notification declare any area in the State to be hill land for the purpose of this Act. 
It is prohibited to plant short-term crops without an annual permission from the land administrator on the 
declared hill land. It is not allowed to clear any hill land or interfere, destroy or remove any vegetation from 
any hill land without a permit. These restrictions are to prevent soil erosion.  
If it appears to a Land administrator that earth, silt, gravel or stone causes damage to other land, watercourses 
or cultivation he is empowered to make orders to control the erosion [Land Conservation Act, 1960]. 
 
Town and Country Planning Act 1976 
Under the Town and Country Planning Act the Local Authority are empowered to perform functions in 
regulating, controlling and planning development and use of all lands and buildings within the Local 
Authorities area. 
Formulation of policies and general proposals by the State Authority must include among other aspects of 
development and use of land in a sustainable matter. When formulating the policies (Structure Plans) the State 
Director must obtain and regard to current policies, to available resources and to proposals from relevant 
councils, committees and the local planning authority. Structure Plans must contain descriptive matters as the 
State Director finds appropriate [Town and Country Planning Act, 1976]. 
 
Street, Drainage and Building Act 1974 (1994) 
This is an Act related to street, drainage and buildings within the local authorities. 
The Local Authorities are responsible for construction and maintenance of sewerage works, drains and 
watercourses. The Local Authority may recover cost of improving and making sewers, drains and 
watercourses. If the owner of the affected area is not satisfied with the compensation he may appeal to the 
State Authority, which have the final say. The Local Authority must approve any drains or watercourses in 
building or rebuilding projects. If the Local authority notice that any drains or watercourses needs repairing or 
cleansing it is the responsibility of the owner to have it done. But all drains or watercourses under control of 
the Local Authority are naturally also their responsibility to maintain. Local Authorities are responsible to 
keep public sewers in a way so there is no nuisance or injuries to health.  
It is not allowed to make any drains or trade effluent into any canal or stream without a written permission 
from the Local Authority. Furthermore it is not allowed to close up any drains or sewers. 
Where there is a sufficient water supply and sewer the Local Authority can require any house to provide 
proper and sufficient water closets, urinals, sinks and bathrooms. Such set-ups must be connected to the sewer. 
If there is water supply but no sewer the Local Authority must submit a plan to the erection or re-erection of 
any house [Street, Drainage and Building Act, 1974].  
 
 
Irrigation Areas Act 1953 (1989) 
The appropriate authority (the Ruler in State Council) may by notification declare any state land, affected by 
irrigation and/or sanctioned by the State Government, to be an irrigation area. A such notification must define 
the boundaries of a the irrigation area and also include headwork and main canals. Land within an irrigation 
area shall be classified. The land is classified within a period of five year at the time, unless the land in the 
meantime is used for other purposes such as industry, other cultivation, which includes greater supply of water 
[Irrigation Areas Act, 1953]. 
 
Any irrigation area is controlled by an Irrigation Engineer which is appointed by the appropriate authority. The 
Engineer reports annually to the authority. From these reports the authority furnish an annual balance sheet 
showing water rates, expenditure on construction, management, supervision and maintenance. The Drainage 
and Irrigation Engineer have the power to order fill up, construct, widen or drain any canal, watercourse, drain, 
ditch, pond or swamp both within or without an irrigation area if he finds that it will benefit to the irrigation 
works. He must pay compensation to the owner for any damage this may cause. Also the Engineer can require 
banks or sides of any irrigation works cleared and any land cleared for trees. The Engineer have the power to 
refuse to allow water to be supplied if the water rate is low or if the irrigation area is not proper provided with 
banks to hold the water [Irrigation Areas Act, 1953]. 
 
Any person who causes waste of water or is not authorised to draw water for irrigation shall be 
guilty in an offence. The situation is the same for any person who pollutes any irrigation tank, channel, or 
watercourse [Irrigation Areas Act, 1953].     
 
Drainage Works Act 1954 (1988) 
The appropriate authority (The Ruler in State Council) may by notification declare any land within any area, 
affected by any drainage work sanctioned by the Malaysian Government or any State, to be an drainage area. 
A such notification must define the boundaries of the drainage area. The appropriate authority must appoint a 
Drainage Board in respect of every drainage area. The Board may make rules for the conduct of its 
proceedings. The appropriate authority shall give considerations to any recommendations made by the Board 
but is not bound to act in accordance with these recommendations [Drainage Works Act, 1954]. 
 
In each drainage area there is collected an annual rate, a “drainage rate”, to meet the cost of drainage works 
and every drainage area is controlled by a Drainage and Irrigation Engineer appointed by the appropriate 
authority [Drainage Works Act, 1954]. 
 
It is illegal to block or obstruct drainage works in any way, lead any animals at the banks or sides of a drainage 
work and construct drains without a permission [Drainage Works Act, 1954]. 
 
Sewerage Services Act 1993  
The Sewerage Service Act is an Act to amend and consolidate the laws related to sewerage systems and 
sewerage services throughout Malaysia for the purpose of improving sanitation and the environment and 
promoting public health. The Federal Government have executive authority with respect to all matters relating 
to sewerage systems and sewerage services. 
 
The Director General of Department of Sewerage Service (under the Ministry Of Housing And Local 
Government) has wide ranging powers to formulate and implement plans so that all sewerage services are 
constructed in accordance to required standards and specifications. 
The Director General must cause public sewerage systems to be managed, operated, and maintained and shall 
treat and dispose of the contents. But the owner or occupier of any premises having a sewerage system or 
septic tank shall ensure access to the septic tank for the purpose of enabling the septic tank to be serviced and 
desludged. Furthermore the owner must make sure that the septic tank and pipes thereto is maintained and 
kept, as not to be a nuisance or harmful to health and  
cause the septic tank to be cleared, cleansed and emptied by a licensed sewerage services contractor [Sewerage 
Services Act, 1993].  
  
National Forestry Act 1984 (Forestry Rules 1986) 
The National Forestry Act is made to provide for the promotion of uniformity of the laws in the 
administration, management and conservation of forests and forest development. Forests are a State matter and 
are therefore controlled by the State Authority. Conditions may be imposed by issues of licenses for extraction 
of every permanent reserved forest under, among others, one of the following classifications; soil protection 
forest or water catchments forest [National Forestry Act, 1984]. 
  
The Act also prohibits the use of explosives or other dangerous substances to fish in rivers or lake   or to shoot, 
hunt or set traps. The Act also prohibits littering and draining of any mining sludge, industrial effluent or 
sewage in any permanent reserved forest [National Forestry Act, 1984]. 
 
Local Government Act 1976  
The Local Government Act sets out the function of Local Authority that includes the function to maintain 
public health and to carry out activities dealing with solid waste, cleansing and consequential powers thereto. 
The legislation grants certain powers to the local authorities established under the Act in the respect to enable 
this function to be effectively carried out [Local Government Act, 1976].  
  
It is not allowed to commit a nuisance or deposits any filth in or upon the bank of any stream, channel, drain or 
other water-course, to interfere with flow or pollute water. The Local Authority is provided with the power to 
recover any expanses incurred in carrying out any work as a result of any person who commits a nuisance or 
deposits any filth in or upon the bank of any stream, channel, public drain or other watercourses [Local 
Government Act, 1976].  
 
The Local Authority have the power and responsibility to establish, maintain and carry out such sanitary 
services for the removal and destruction of, or otherwise dealing with, rubbish, litter etc., license temporary 
buildings, maintain its area in a clean and sanitary condition, control and operate depots for the inspection, 
treatment and distribution [Local Government Act, 1976].  
 
The Local authorities is provided with the power to amend and revoke by-laws for a better management of 
waste in connection to both water sources and elsewhere, construction sites, public health, controlling the 
conditions of marketplaces, use of any kind of manure or fertilisers [Local Government Act, 1976]. 
 
 
Further the Local Authority have power to plant, trim or remove trees, to establish, erect and maintain, 
supervise and control waterworks, divert, strengthen, define and canalise the course of any stream, channel or 
watercourse subject to the consent of the appropriate authorities and to carry out any development [Local 
Government Act, 1976]. 
 
Industrial Co-ordination Act 1975 (1981) 
No industry or person can engage in any manufacturing activity unless he/she/it is issued with a license. The 
Prime Minister may appoint any public officer to be a licensing officer. The licensing officer also has the 
power to revoke a license. A license can be revoked if the manufacturer has not complied with the license, is 
no longer engaged in manufacturing or have made false statement in the application for the license. The 
license is not transferable from one person to another without the approval of the licensing officer, and also is 
the licensee not legal if the manufacture changes the production. The license officer can require information 
from the manufacturer, but the manufacturer is not required to furnish information, which would disclose any 
secret manufacturing process or other trade secrets [Industrial Co-ordination Act, 1975]. 
 
There is established a body called the Industrial Advisory Council whose function is to advise the Prime 
Minister [Industrial Co-ordination Act, 1975].  
  
 
State laws 
 
Selangor Water Management Authority Enactment 1999 
 
This Enactment was passed by the State of Selangor in order to establish the Selangor Water Management 
Authority to manage and protect water sources wholly within the State of Selangor. The Enactment does not 
cover water bodies wholly within the Federal Administration Centre of Putrajaya [Selangor Water 
Management Authority Enactment, 1999].  
 
In making any new regulations the Authority may, with approval from the State Authority, adopt any 
regulations, rules, policies, circulars and directives enacted by the State or Federal Government so the new 
regulation fits into the existing legislation. The Authority shall devise, implement and regulate the 
implementation of an integrated management plan for the conservation and sustainable development of the 
water sources. Other public environmental agencies shall continue to exercise its functions but must coordinate 
its activities with the Authority [Selangor Water Management Authority Enactment, 1999]. 
 
No person must disrupt the natural flow of water or take or use water from any water source without approval 
from the Authority. Unless licensed under any other law no person is allowed to divert water from any river 
without a license from the Authority. The situation is the same concerning resource alteration activity on any 
water source. The Authority can also order any person or public authority to prevent water from being wasted 
or to protect the quality of water [Selangor Water Management Authority Enactment, 1999]. 
 
The Authority may with approval from the State Authority impose a charge on use of water and discharge of 
water. An owner of land that has frontage to a water source and where there occurs groundwater under the 
owned land, may use water without charge if the water use does not cause obstruction to the water flow, and 
 
follows the quantity declared by the Authority. The Authority might suspend this right if the water is used 
improperly [Selangor Water Management Authority Enactment, 1999]. 
 
Unless licensed under any other law, no person must erect or build any wall, or do any construction work 
along any riverbank or within 50 metre of any such bank or within any flood zone [Selangor Water 
Management Authority Enactment, 1999]. 
 
The responsibility of prescribing buffer- and protection zones lay with the State Authority not the Authority. 
But the Authority have the power to require anybody who take, use or return water to fit an approved 
measuring of the quality of the water and to submit at regular intervals such information as may be required by 
the Authority. The Authority can also declare any area to be a river basin, catchment area, groundwater area, 
wetland or water body. A such declaration must define the boundaries of the area and describe the purpose of 
the reservation [Selangor Water Management Authority Enactment, 1999]. 
 
Any person undertaking any development in a designated area must undergo an evaluation of the contribution 
from the development to peak drainage or flood flows. Such evaluation must comply with guidelines and 
procedures made pursuant to any law or as prescribed by the Authority. The term “development” has the 
meaning assigned under the Town and Country Planning Act [Selangor Water Management Authority 
Enactment, 1999]. 
 
Every Local Authority must invite the Director of the Authority to participate in the development of the 
Structure- and Local Plans for adoption of issues related to management, conservation and development of 
water sources. The Director serve on any Technical Committee, comment and advise [Selangor Water 
Management Authority Enactment, 1999]. 
 
Selangor Water Supply Enactment 1997 
The Selangor Water Supply Enactment is an Enactment to provide provision related to water supplies and for 
matters incidental thereto. The overall supply authority for the State of Selangor is Jabatan Bekalan Air 
Selangor (now PUAS) or any other authority established by an Enactment or any other law in the State of 
Selangor. The State Authority are appointing a Director of Water Supply and other officers that is considered 
necessary to maintain the provisions of this Enactment. The State Authority has the power to declare any lake, 
river or waterway or any part thereof or its surroundings to be a catchment area. When pointing out a 
catchment area the State Authority must define the boundaries of the catchment area and specify any types of 
activities in order to protect and ensure the water resources. If the State Authority finds it necessary to prevent 
pollution, contamination or siltation of water source in a catchment area, they may make regulations to 
prohibit or regulate the activities that cause this. The Director can by notice require such activities stop or 
require any premises in good repair if he considers it necessary. The situation is the same for any person who 
pollutes drinking water in any watercourse. Any person or any company, who fails to comply with a notice, 
shall be guilty in an offence and must be convicted accordance to the Enactment [Water Supply Enactment, 
1997]. 
 
Any licensee may supply water to Local Authority on request from Local Authority, through pipelines 
installed within the area of the Local Authority. A such supply is agreed between the licensee and the Local 
 
Authority on their terms and conditions but the charge for the supply of water must be approved by the State 
Authority [Water Supply Enactment, 1997]. 
 
The State Authority must from time to time change rules and regulations if it is necessary for carrying out the 
purposes of the Enactment. One purpose, among others, is ”to prescribe specific requirements as to the 
substances that are to be present or absent from the water and as to other characteristics of water so that water 
that is supplied to any premises is wholesome and fit for human consumption or fit for the purpose for which it 
is supplied” [Water Supply Enactment, 1997]. 
 
 
 
 
 
Appendix 6 
Effluent Standard A and B 
 
Parameter Unit Standard A Standard B 
Temperature oC 40 40 
PH  6.0-9.0 5.5-9.0 
COD mg/l 20 50 
Suspended solids mg/l 50 100 
Mercury mg/l 0.005 100 
Cadmium mg/l 0.01 0.05 
Chromium, Hexavalent  mg/l 0.05 0.02 
Arsenic mg/l 0.05 0.05 
Cyanide mg/l 0.05 0.10 
Lead mg/l 0.10 0.5 
Chromium, Trivalent  mg/l 0.20 1.0 
Copper mg/l 0.20 1.0 
Manganese mg/l 0.20 1.0 
Nickel mg/l 0.20 1.0 
Tin mg/l 0.20 2.0 
Zinc mg/l 2.0 2.0 
Boron mg/l 1.0 4.0 
Iron (Fe) mg/l 1.0 5.0 
Phenol mg/l 0.001 1.0 
Free Chlorine mg/l 1.0 2.0 
Sulphide mg/l 0.50 0.50 
Oil and Grease mg/l Not detectable 10.0 
[Environmental Quality Act, 1974] 
 
 
  
 
